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Excreſcencies growing on Willow-trees, Se. by M. Leewen- 
hoeck. Phil. Tranſ. N* 269. p. 786. 


Tecwenboeck took the largeſt and greeneſt wil- 


low-leaves, and having opened the knotty part 
which 1s found in ſome of them, he frequently 
diſcovered therein more than one ſort of worms; 
but none of them being full grown, he cut off ſome 
of thoſe knots, and - opened one a little, he faw 
a worm therein and he ſhut it together again; having put feveral 
ef theſe knots into a large glaſs- tube, that the worms might at- 


tain their full growth, he could not find that any of them did ſo; 


he obſerved at the ſame time, that ſeveral of theſe knots had no 
worms in them, but were almoſt full of the excrements of the 
worms that had been therein, and were diſlodged thro” a fmall 
hole, which he could perceive in the knots. "© IT 
Plate, I. Fig. 1. ABCD repreſents the leaf of 3 wil⸗ 
low- tree, in which are feven knobs or tumours, ſome of them 
with holes as EF G; another as H; I ſhows the poſture of the 
worm, as it lay in the knob M. Leewwenhoeck diſſected; he fur- 
ther obſerved, that ſeveral of the worms lay dead in the knobs, 
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4 MEMOIRS ff zhe 1 
and conſidering what ſhould be the reaſon thereof, he was at 8 
Laſt aware that there was a ſmall worm linked faſt to the great 7 
one, which ſmall one had no conveniency of getting out, being at 
both ends of a pointed form, but chiefly in the hinder part; its 
mouth was ſcrewed into the body of the great worm, from 
whence he ſeemed to M. Leewenhoeck to fetch his nouriſhment, 
and by that means occaſioned the other's death; M. Zeewwenboeck 
fuppoſes, that if nature had not made this ſort of proviſion for 
theſe animals, they could not ſubſiſt, having no feet nor claws 
proper to faſten on the leaves of trees; how theſe laſt worms got 
into the cavities of thoſe tumors, M. Zerwenboedk was at a loſs 
but let us ſuppoſe that the firſt or great worm is produced from 
an egg, — 2 fly has laid on a willow-leaf, and that this 
worm having eat its way thro' the veſſels of thoſe leaves, a fort 
of viſcous matter iſſued therefrom, which intangled the worm, 
and being dried up together, produced ſuch knobs in the leaves, 
which incloſed the worms; now ſome time after, a lefler fort of 
fly happened to pitch upon the ſame knob, and made a hole 
4 therein, where it laid its eggs, from whence proceeded the above- 
2 mentioned little creature, which devoured and lived upon the 
| large worm; in the middle of July M. Leewwenhoeck cropt ſeve- 
ral willow- leaves, in which were ſuch like knobs; with theſe he 
| | proceeded, as with the former, and diſcovered ſeveral worms, 
| that were nearly arrived at their full growth: After theſe knobs 
had been in the glaſs-tube about 8 days, he opened one of them, 
and ſaw that the worm was turned into 4 Zonnekin or Aurelia, 
and opening ſome others, he took out 13 or 14 more Tonnekins: 
in ſome of the knobs he found the ſmall devouring worms aboye- 
mentioned, he calls them andy "ay. becauſe they prey upon a 
worm at leaſt 50 times bigger than themſelves ;-they were ſo far 
advanced in growth that without ufing any more food, they were 
ready to be changed into flying infects, which he alſo put into 
the glaſs-tube: M. Leecvenhoeck imagined that theſe Tonnekins 
were of the ſame make and texture with that of our ordinary 
flies; that is, when any of thoſe worms are near their change 
their ſkin is contracted, ſo as to ſtick cloſe to their body, and 
this they call a Tonnekin, without making any web, as happens 
to ſome ſorts of inſets; theſe Tonnekins were of a darkiſh red 
colour; when M. Zeewenhboeck 22 one of them, he found 
the worm lying entire as it was, tho' it had been incloſed in its 
pellicle or ſhell above 14 days; but upon viewing ſome part of 
the Tonnekin with a microſcope, he found he was deceived, and 
that it did not conſiſt either of the web or ſkin of the ſaid worm, 
he inclined to believe, that it was rather a part of the leaf 1 
tlie 
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the microſco reſenting its — like branches, from whence 
proceeded 4 Aud rther, tho' he opened ſeveral of 
thoſe knobs before-mentioned, he did not one Tonnekin 
therein, excepting in ſuch as he had put in the glaſs- tube: Aſter 
ſome weeks, he perceived certain black flies, proceed from thoſe 
Tonnekins, the hinder parts of their body being of an oblong 
figure, and faſhioned like a hook; the others could not arrive to 
maturity, but having made a ſmall 2 in their pellicle, they 
juſt put their heads out, and ſo died; from the ſame Tonnthins 
proceeded a ſecond ſort of fly, ſmaller than the former, and not 
10 pointed at the extremity : M. Zeewenboeck ſaw two of theſe 
{mall worms (which devoured the large ones) endeavour to ſhut 
themſelveFup in a web; but by reaſon of the large ſpace, wherein 
they lay, they could not bring it quite round them, having made 
it only on one ſide; but their change happened in ſo ſhort a time, 
that he could not make remarks thereon, and as the moths, filk- 
worms, c. lie very regularly in a fort of pelhcle or membrane 
with their legs and wings after their change, ſo in like manner 
lay the horns and feet of theſe little animals, each in a particular 
pellicle, but ſeparate from the body, and after the ſame manner 
lay the hinder part of their body, which was ſhaped much like 
a hook: Theſe Zonnekens, which at firſt were white, in a few 
days became blackiſh, and at laſt produced that kind of fly with 
the abovementioned inſtrument in its hinder part like a hook, 
which in length amounted to near two thirds * the whole body. 

Fig. 2. repreſents the aforeſaid fly, juſt as it appeared to the 
naked eye, CD ſhews the long, ſlender and hooked part; when 
M. ZLeewenboeck brought this little inſtrument before the micru- 
ſcope, it ſeemed a fort of hook, for it was covered with a great 
number of fine hairs, as you may ſee in Fig. 3. and it appeared 
to M. Leexenhoeck to be hollow, upon which imagining it might 
not rather be the caſe for a hook, he endeavoured to iplir it, and 
the hook itſelf appeared, whoſe point is only delineated, jagged 
with teeth like a ſaw, EF Fig. 4. the more M. Zeewenboeck 
viewed this hook, the more he tancied there was another incloſed 
therein, upon which ſplitting the firſt hook, he took out two 
other diſtinct hooks, of one and the ſame ſhape ; a ſmall part of 
one of them is repreſented by G H Fig: 5. each hook was fortified 
with teeth like ſaws, which he obſerved was peculiar to them; 
when he had taken theſe hooks out of Fig. 4. he was convinced, 
that that which he took for a hook, was only a ſecond caſe or 
ſheath for the other two, as may be ſeen by IK Fig. 6. wherein 
the hollowneſs does like wiſe plainly appear; and there is alſo a 
cavity 
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cavity to be obſerved in Fig. 5. which M. Zeewenboeck ſuppoſe 
might contain a ſharp poiſonous liquor. | 
From this diſcovery, it is eaſy to conceive, that ſuch flies do 
not only lay their eggs on the leaves of trees, but that they alſo 
make an aperture in the ſkin of the leaf, and convey an egg into 
it, from — comes the worm, which gnawing the velfe s for 
its ſuſtenance, occafions the ſap to flow out of them, and coagulate 
into that knotty ſubſtance; beſides, one ſmall fly produced one of 
theſe worms, whoſe hinder part was alſo hooked, much like that 
ſpecies of flies that proceed from the worms on currant-trees, 
M. Leewenboeck took two Tonnekins out of the abovementioned 
knobs in willow-trees, no bigger than grains of coarſe ſand, in 
order to deſcribe the ſhape of ſuch a ſmall animal, but in three 
Hours after he mifſed them, and concluded, that in that time they 
were turned to flies and got away; he alſo took dead worms out 
of the {aid knobs, but could not find the leſſer fort of worm 
that uſe to devour the other, only he obſerved two oblong white 
particles upon the dead worm, which were ſo very ſmall, that they 
eſcaped his naked eye; he ſuppoſed they were eggs, for he could 
obſerve nothing that reſembled a worm, and the third day there 
plainly appeared two worms exactly of the ſame ſize and ſhape 
with thoſe that devour the larger ones; he took a ſmall devouring 
worm from a larger that lay dead by it, and from that it took its 
nouriſhment, — put it upon a living one, upon which it imme- 
diately faſtened, whilſt the other at the ſame time uſed all means, 
by bending, ſtretching, contracting, and winding its body, to free 
itlelf from this troubleſome gueſt, but in vain, the ſmall worm 
ſtill keeping its hold; and when it is arrived at its full growth, 
it is exactly repreſented in Fig 5. 
Fig. 8. ABC DEF repreſents a Tonnekin which but the 
evening before had been a worm, and which had caſt a very thin 
{kin; and as the body of the worm conſiſted of ſo many rings, or 
circles, ſo likewiſe did the Tonnekin: In this M. Leewenhoeck 
not only obſerved the feet, but even the joints thereof; CG and 
D G repreſent its two horns, and tho' they were incloſed in a thin 
membrane, yet he could clearly fee all the joints, which were 
looſe from the body, excepting only at the — this worm, both 
before and after its change into a Tonnekin, is very white, and 
ſome days after the eyes appear of a browniſh colour: M. Tee- 
Wenhoeck often endeavoured to watch the change of theſe worms, 
but it is ſo ſudden, that he could never do it: M. Leewwenhoeck 


obſerved that the mites in cheeſe turn into Toxmnekins, and from 


thence into flies; and farther, when they turn into Tonnekins, _ 
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lie incloſed in a thin tranſparent membrane; now this pellicle 
that covers the Tonnekin, is a great defence for the worm within 
it, which not being able to ſhut elf up in a web (as ſeveral 
other inſects do, before their approaching change, that they may 
not be devoured' by their enemies) without ſuch a pellicle would 
certainly become a prey to the maggots that ſwarm in cheeſes > | 
M. Leewenboeck obierved that ſome: of the flies produced from 
cheeſe-worms, which he kept in a glaſs, and therein put cheeſe 
for them to feed * had coupled; and ſoon after, all of them 
laid eggs of an oblong figure, and then died; from theſe eg 
came young worms, which alſo fed on the cheeſe, and when - 
*adged them to be at their full growth, and the weather began to 
be cold, he took fix of the biggeſt; and carried them about him, 
and a few days after, he obſerved that four were changed into 
Tonnekins, that two worms were dead, and two flies were ſkip- 
ing about the glaſs ; he tried the {ame thing in January, and 
with the like ſucceſs; whilſt he kept them in the cold, there was 
little or no fign of life, or motion, but as ſoon as he put them into * 
his pocket, they were as briſk as in ſummer; he 2 a Tonne- 
kin that had never produced a fly, and found a dead one within 
it, which had been making its efforts to get out, but was not 
ſtrong enough to effect it. 


The Di ſſection of a Woman who died in Child-bed; by Dr. 
Peter Sylveſter. Phil. Tranſ. No 262. p. 71). Tranſlated 
from the Latin, 


M Duchenſe about 40 years of age, was of a plethoric con- 
* ſtitution, and had very frequently her Menſes upon her, 
even when big with child, but was otherwiſe very healthful 
and jolly ; having now gone with the twentieth child, when her 
time drew near, ſhe was ſiezed about 4 o'clock in the afternoon 
with an extraordinary hemorrhage; M. Zames Arnaudin both a 
ſkilful man-midwife and ſurgeon, being ſent for after 9 o'clock, 
and being told of this flux of blood, he thought no remedy - 
would be of any ſervice in ſuch a dangerous caſe, before the pa- 
tient was delivered; after that the patients ſtrength being quite 
ſpent, M. Arnaudin was again ſent for about midnight, who 
without any further delay, extracted in leſs than half an hour a 
dead female child, the Secundines were diſcharged with eaſe and 
were both ſound and entire; yet the hemorrhage ſtill continued, 
which was ſucceeded by a low pulſe, frequent fainting fits, a cold 
ſweat and convulfions; at length about 9 o'clock next morning 


the died; the following day M. Arnaudin opened the Abdomen, 


and 
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and upon removing both the Omentum which was very fat, and 
the ſmall inteſtines, the Crerus appeared like a large cupping- 
glaſs, very thick and much diſtended ; there was a great Zcchyy | 
moſis in the right broad ligament, which deſcended from the fide 

the Uterus, where the ſpermatic and hypogaſtric veſſels are 
united by an Anaſtomoſis, and was moſt obſerveable in the inferior 

rt of the neck of the Matrix, where it lies upon the Rectum: 

. Arnaudin having cut out the Uteras with all its parts, and 
extracted it out of the Pelvis, he laid it on a table; the Vagina 
was very lax, and its internal orifice was ſo open, as that it could 
readily receive half the fiſt; the Urerys being cut lengthwiſe, its 
bottom was full of ſome grumous blood, but in other refpe&s 
found and entire; and here he could plainly ſee the adheſion of 
the Placenta, where the internal ſubſtance of the U7erus was ob- 
ſerved to be unequal, thicker and as it were more fleſhy ; in the 
lower part of the neck of the Uterus appeared the cauſe of the 
patient's death; vis. a dilaceration two fingers breadth, which 
could be ſeen externally where the Ecchymoſis was; but whether 
the Urerus was dilacerated by any external cauſe, or rather by 
the ſtruggling of the child, as phyſical writers mention ſometimes 
is the caſe, M. Arnaydin could not tell; but it is certain, that it 
was from that part that the large veſſels diſcharged that vaſt 
quantity of blood; upon ſeparating the coats, and putting a 
blow · pipe between the Juplichture, the blaſt iſſued out at ſeveral 
ſmall holes, both from that part of the bottom of the Urerus to 
which the Placenta was connected, but eſpecially from the dilace- 
rated part of its neck: M. Arnaudin could 22 ſee the Cica- 
tricula in the right ovary, from which, he did not queſtion, but 
an egg had dropped into the cavity of the tube, which was con- 
veyed by its periſtaltic motion into the Nerus; the left ovary was 
Aaccid, and exſuccous, the tubes were open on both ſides; the 
round ligaments were ſtrong, and all other things were obſerved 
to be ſound: Tho' the Urerus be ſuddenly contracted after child- 
bearing, ſo that, as M. Arnaudin has juſt now mentioned in this 
woman, who died about 6 hours after her delivery, it ſcarce ex- 
ceeded the bulk of a large cupping-glaſs; yet with his fingers he 
could eafily ſtretch it out like a bag; and indeed it is evident 
that the fleſhy fibres being by degrees ſo much diſtended and fo 
far ſeparated from each other in the time of the pregnancy, could 
not for ſome time after, recover their priſtrine tone and ſtrength. . 

M. Arnaudin obſerves by the bye, that the queſtion commonly 
put amongſt anatomiſts, is almoſt about nothing; viz. whe- 


ther the coats of the Urerys be thicker in pregnancy, than they 
| ate 
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are in their natural ſtate ? M. Arnaudin allows indeed, that the 
ſubſtance. of the Urerus of women not with child, is firmer, 
thicker and more compact, ſeeing the fleſhy fibres are then ſhor- 
tened and very much contracted; but in women with child, the 
Uterus is much more lax, by reaſon of the extenſion of its fibres, 
and their greater diſtance from each other; beſides, ſeeing the 
blood · veſſels, whoſe ſpiral ramifications in their natural ſtate 
reſemble vine-tendrils, creep along the fides and bottom of the 
Uterus, in the time of pregnancy, they are together with it 
extended, and ſo ſeparated from each other; hence it is, that 
the coats appear thinner; but the ventricle, bladder, and other 
membranous parts, become thinner by expanſion, and why the ſame 
ſhould not hold good as to the Uterus is plain; for in whatever 
proportion its coats are extended, in the very ſame proportion is the 
great number of its ſeveral veſſels — and dilated for the 
nouriſhment and growth of the Fetus; beſides, the internal ſub- 
ſtance of the Irerus, which is perforated with a great many ducts 
1s at that time thicker, and chiefly ſo, at its bottom where the 
Placenta adheres ; and this is alſo very manifeſt in animals that 
have cotyledons z the occafion of the miſtake, M. Arnaudin takes 
to be this; viz. that opening the body ſoon after delivery, at 
which time the Urerus is contrafted, and its veſſels ſwelled and 
diſtended with blood, anatomiſts might hereby be led to think 
that the coats of the Urerus in pregnant women were twice as thick 
as they are in their natural ſtate % Lock, 

That peculiar diſtribution of the blood-veſſels in the Urerns, 
which M. Arnaudin has mentioned above, is very obſervable ; for 
the ſpermatic and 2 arteries and veins are curiouſly curled, 
and contorted, like ſo many vine - tendrils, on the bottom, and ſides 
of the Matrix; hence they may be extended not only in the 
ſame manner as the Lrerus, but alſo in the latter months of preg- 
nancy, when they approach nearer. to a right line, the blood 1s 
more eafily conveyed and diſtributed thro' them; and how much 
this contributes to ſupply that quantity of nutritious juice, which 
is requiſite to nouriſh the Ferus when advanced in growth, would 
be ſuperfluous to farther explain. 


An Account of Dr. Hook's Marine Barometer by Ar. 
E. Halley. Phil. Tranſ. No 269. p. 791. 


R. Hook, who has made ſeveral attempts to improve tho 

mercurial barometer, and render the minute diviſions 

on the ſcale thereof more ſenſible, - judging that it might be of 

great uſe at ſea, contrived ſeveral ways to make it ſerviceable 
Vo Lo IV, 1 B | aboard 
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aboard ſhip: The mercurial barometer, requiring a per- 
pendicular poſition, and the quick- ſilver vibrating therein with 
great violence upon any agitation, is therefore unfit to be uſed 
at ſea; It is about 40 years fince, that the thermometer of 
Robert de Fluctibus, depending on the dilatation and contraction 
of included air by heat and cold, has been diſuſed, upon diſ- 
covering that the preſſure of the air is unequal ; that inequality 
mixing itſelf with the effects of the warmth of the air in that 
inſtrument; and inſtead thereof was ſubſtituted the ſealed ther- 
mometer, including ſpirits of wine (firſt brought from Taly 
into England by Sir Rob. Southwell) as a proper ſtandard of the 
temper of the air, in relation to heat, and cold; that ethereal 
ſpirit being of all others, that are yet known, the moſt ſuſcep- 
tible of dilatation, and contraction, eſpecially with a moderate 
degree either of heat or cold ; now this being allowed as a 
ſtandard, and the other thermometer that includes air, being 
graduated with the ſame diviſions, ſo as at the time when the 
air was included, to agree with the ſpirit- thermometer in all 
the degrees of heat and cold, obſerving at the ſame time the 
preciſe height of the mercury in the common barometers; it 
will readily be underſtood, that whenever theſe two thermo- 
meters ſhall agree, and the preſſure of the air is the ſame it was 
when the air was included, and the inſtrument graduated 
that if in the air-thermometer, the liquor ſtand higher, than 
the divifion mark'd thereon, comefpcating with that on the 
ſpirit-glaſs, it is an indication that there is a greater preſſure 
of the air at that time, than when the inſtrument was gradua- 
ted; and the contrary is to be concluded, when the air-glaſs 
ſtands lower than the ſpirits; viz. that then the air is ſo much 
lighter, and the quick-filver in the ordinary barometers lower, 
than at the ſaid rime of the graduation; and the ſpaces an- 
ſwering to an inch of mercury will be more or leſs, according 
to the quantity of air fo included, and the ſmallneſs of the 
glaſs tube, in which the liquor riſes and falls, and may be 
augmented almoſt in any proportion, under that of the ſpecific 
gravity of the liquor in the thermometer, to that of mercury; 
ſoas to have a foot or more for an inch of mercury, which is 

another great conveniency. | 
It has been obſerved by ſome, that in long keeping this in- 
ſtrument, the air included, either finds, means to eſcape, or 
de poſites ſome vapours mixed with it; or elſe, by ſome other 
cauſe becomes leſs elaſtic, whereby in proceſs of time it gives 
the height of the mercury ſomewhat greater than it * 
ut 
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but this, ſhould it happen in ſome of them, hinders not the 
uſefulneſs thereof, for that at any time wy 4 very eaſily be 
corrected by experiments; and the cifing and falling thereof are 
the things chiefly remarkable in it, the juſt height being a 
mere curiofity : In theſe parts of the world, long experience 
ſhews us, that the riſing of the mercury forebodes flir wea- 
ther after foul, and an caſterly or northerly wind; and that 
the falling thereof, on the contrary, ſigniſies ſoutherly or weſ- 
terly winds, with rain, ſtormy winds, or both; which latter 
is of much more conſequence to provide againſt at ſea, than at 
land; and in a ſtorm the mercury beginning to riſe, is a ſure 
fign that it begins to abate; as has been found in high lati- 
tudes both to the north and ſouth of the equator. - 

Plate I. Fig. 9. AB repreſents the ſpirit- thermometer, gra- 
duated from © or the freezing point, thro' all the poſlible 
degrees of the heat or cold of the air, at leaſt in theſe climates; 
GD is the air- thermometer, graduated after the ſame manner, 
with the like degrees; E F is a plate applied to the fide of the 
thermometer CD, graduated into ſpaces, anſwering to inches, 
and parts of an inch of mercury, in the common barometers 
G an index ſtanding on the plate, at the height of the mer- 
cury, as it was when the inſtrument was graduated, as ſuppoſe 
here at 29 inches and a half; LM a wire, on which the plate 
E F ſlips up, and down, parallel to the tube of the thermo- 
meter C D; K any point, at which the ſpirits ſtand at the time 
of obſervation, ſuppoſe at 38 on the ſpirit-thermometer; ſlide 
the plate E E, till the index G ſtand at 38 on the air- thermo- 
meter, and if the liquor therein ſtand at 38 likewiſe, then is 
the preſſure of the air the ſame, as at the time of graduation, 
vi. 29, 5; but if it ſtand higher, as at 30, at I, then 1s the preſ- 
ſure of the air greater, and the diviſion on the ſliding plate 
againſt the liquor, ſhews the preſent height of the mercury to 
be 29 inches ) tenths: Mr. Halley had one of theſe barome- 
ters in his ſouthern voyage, which never failed giving early 
notice of all the bad weather they had. | 


A Polypus in the Vena Pulmonalis ; and the Strufture of 
that Veſſel by Mr. Wm. Cowper. Phil. Tranſ. N“ 270, 
p. 797. 

R. Cowper took a Polypus out of a child about a year 
old; its firſt obſervable diſorders were a quick pulſe, 
and a difficulty of breathing; in about four days its gums 


were obſerved to be 8 which they were cut, 3 
2 a A 
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all ſymptoms: diſappeared for five or fix hours, after which 
they returned: Notwithſtanding blood letting, and the appli- 
cation of other remedies, the difficulty of breathing — 
the pulſe became tif} lower and quicker, and in four days 
more the child died. | 
The body was open'd, and the Viſcera of the lower belly 
were found well conſtituted; in the Thorax, the Thymus ex- 
ceeded the natural fize even in children; the fore - part of the 
lungs appeared to be well diſpoſed, but the back parts were 
very hard, ang much inflamed ; upon making an inciſion on 
the diſeaſed part, purulent matter followed the knife in ſuch 
uantitics from divers cells, that it filled the wounds as faft as 
: were made, and the pieces cut from it ſunk in water; 
but as we approached nearer to the = unaffected, the pieces 
became gradually more buoyant, till at length we came to the 
fore-part, which floated; the cavities of the right auricle and 
ventricle of the heart were filled with a whe. mg which was 
continued into the ſuperior, and inferior trunks of the Vena 
Cava; upon opening the Vena Pulmonalis at the baſis of the 
heart, Mr. Cowper found it there entirely filled with a Poly- 
s, or coagulation of blood, which was continued into all its 
arge branches in the lungs, and were eaſily extracted, and 
when laid open, appeared, as repreſented, Plate I. Fig. 10. 
This Polypus aftords us a better idea of the contrivance, and 
ſtructure of the pulmonary vein, than any figures thereof yet 
publiſhed ; for tho in different ſubje&s of the ſame "_ we 
meet with frequent varieties in the diſtribution of the blood- 
veſſels, eſpecially of the veins; yet we no where find a more 
conſtant regularity, and uniformity, than in the trunks, and 
large branches of the pulmonary vein, of which Mr. Cowper 
has given two figures, Fig. 10. and 11. drawn, after a prepara- 
tion of that vein injected with wax, and freed from the ungs 
in an adult human body. ; 
The left auricle of the heart in human bodies in Fig. 10. and 
11. being much leſs than the right, it was neceflary that that 
part thereof next the baſis of the heart ſhould be very large 
as AAB; leſt the ſudden ſtrong motion of the Sy/ſtole, ſhould 
make the refluent blood to recoil in the branches of this vein 
DDEE, and prevent a ready ſupply in the ſucceeding Dia- 
ſtole of the heart; but the weight of ſo much blood lying in 
the trunk of this veſſel A AB effectually prevents its retro- 
ceſſion in the lateral branches within the lungs, as DDE E, 
and the more, becauſe the orifices of thoſe branches D D are 
not 
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not diametrically oppoſite at A A to the mouth of the veſſel 
on the baſis of the heart B, its lateral branches making acute 
angles with the trunk, as repreſented in Fig. 12. 


An Account of uncommon Convulſions; by Dr. John Friend. 
Phil. Tranſ. N* 270. p. 799. Tran/lated from the Latin. 


A T Blackthorn in Oxfordjbire, five little girls were ſeiſed 
1 with frequent fits of barking like dogs, together with 
violent motions of the head; no convulfians were obſerved in 
their faces, only frequent diſtortions and oſcillations of the mouth; 
their pulſe was like that of perſons in health, but that to- 
wards the end of the fit it was ſomewhat weaker; the noiſe, as 
it ſeem'd to the Dr. did not reſemble, the barking of dogs ſo 
much, as their howling, only that the returns were more fre- 
quent, with alternate ſobbings; the youngeſt of the girls was 
but ſix, and the eldeſt 15 years of age; at intervals they had 
their reaſon and ſenſes entire ; but 1t was not long ere one of 
them, renewing her yelling, would affect the reſt; at length their 
ſpirits being exhauſted they would fall down like epileptics 
upon a couch laid in the middle of the room to receive them 
tor ſome time they would lie quietly and decently, but upon 2 
new irritation or orgaſm of the ſpirits, they would beat their 
breaſts and other parts, and diſcommode each other. 

July 12. 100. Dr. Friend viſited another family at Black- 
thorn, where a boy and three girls had been ſeized with con- 
vulſions ten weeks before, without any apparent preceeding 
cauſe; at firſt one of the girls was affected, and the firſt fit 
laſted for two hours; and the reſt, as the mother informed him, 
were ſo ſtruck with their fiſter's diſorder, that in a few days 
they were alſo ſeized therewith; at his arrival they were all 
before the doors upwards of half an hour at play, very briſk 
and.unconcerned, and their complexion laudable ; from this 
diſorder was produced no other bad effect than a little weak: 
neſs and langour, their pulſe was in every reſpect regular; at 
length the eldeſt girl, about fourteen years of age was ſiezed as 
uſual; the only ſymptom of its approach, was a ſwelling of the 
ſtomach, which riſing gradually, like a ball, up the throat, ſer 
the muſcles of the 1 and head upon their wonted convul- 
ſions; this riſing was a certain and conſtant fore- runner of the 
paroxyſm; and if they endeavoured to ſtop it, it broke out 
with the greater violence, and continued the longer: The 
noiſe they made, which was inceſſant, and diſagreeable, did 
not ſo much reſemble the barking or howling of dogs, 1 
| | cen 
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been given out, as an uncouth kind of finging, conſiſting of three 
notes or tones, repeated twice over, and fucceeded by deep ſighs 
which ended in a plain note, that was much ſtronger and — 
than any of the reſt; no words can deſcribe this ſong; at inter- 
vals ſhe varied her note, but when her ſpirits began to fail, her 
motions and bawling increafed, till being at length almoſt choak- 
ed, ſhe would expreſs a note or two, and repreſs a little the 
ſhaking of her head; by this means recovering ſtrength, ſhe 
would renew the tame ditty, which was always accompanied with 
an alternate nodding of the head backwards and forwards, the 
muſcles of the neck were very tenſe and inflated; all the other 
parts of the body were free of convulſions ; all the time of the 
roxyim ſhe had her ſenſes entire, and would fit or walk, as 
the pleated, but could not utter one word; her complexion did 
not change, her eyes were immovable as if dead; ſhe had no 
diſtortion but in her mouth, which by reaſon of the contraction 
of the muſcles was quite a Sa n¹ν cynicns; during the patoxyſm 
could ſcarce feel a pulſe ; and thus ſhe continued upwards of 
If an hour ; tho' the brother and ſiſters ſtood by, yet they were 
not ſeiſed with the | + ty as uſual : They ſlept pretty well in 
the night, provided they were inclined to it, when they lay 
down; but it not, they were ſeiſed with the paroxyſm till morn - 
ing, at the tame intervals as in the day time; the girls of the 
other family were troubled with this diforder about the begin- 
ning of the year, at which time their mouth was diſtorted and 
ſwelled; and a little after that theſe juſt mentioned, had convul- 
fions, the others were ſeiſed with epileptic fits and a total depri- 
vation of ſenſe ; they would fometimes, as if they were poſſeſſed, 
beat upon thar breaſts, and at other times run about, Cc. but 
there was nothing of this the firlt three months, only the ſymp- 
toms the Dr. has already deſcribed. 

The uncommon appearance, or long continuance of theſe ſymp- 
toms does not hinder concluding that this is a natural diforder z 
for this Sa ſmug agrees with all other convulſions ; as arifing from 
the irregular motions of the animal ſpirits within the nerves, va- 
nouſly contracting the muſcles according to the diſpoſition of the 

aſm; fo that in this caſe nature does nothing but what is 
utuzl in other kinds of convulfions ; ufing the fame organical mo- 
tions bere, as in the Chorea & Virs, or in hyſteric diſorders, where 
the patient is at one time ſeiſed with laughing, at another with 
howling, and at another time beats upon the breaſt; all which 
is occaſioned by the various and involuntary motions of the muſ- 
cles ; ſeeing therefore the muſcles of the larynx, head, 9 
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ee ang feet are equally diſpoſed to convulfions, whatever ſeems to be 
* ſtrange and uncommon in theſe girls, is owing not ſo much to the 
et nature of the ſymptoms, as to the part affected. 


+ WH 4 Water-ſpout ere in the Downs; by Mr. Patrick Gor- 


A don. Phil. Tranſ. N“ 250. p. 805. 
ge R. Gordon obſerved between the hours of 10 and 11 in the 
de forenoon a remarkable water - ſpout in the Zowwns ; it bore 


h N. by E. off the ſhip he was in, and about two leagues diſtance 
e by eſtimation z the wind at K. N. E. a top-ſail gale, and very cold 
fr the horizon was entirely open and ſerene, except its northern parts 
e om N. N. W. to N. K. by E. or thereabouts; the higheſt part 
oc the cloud appeared to make an angle of 45 deg of elevation g 
d the upper half of the cloud was very white, and the other ex- 
0 Wl tremely black; the ſpout itſelf, which hung from the lower part 
n ot the whitiſh cloud, hovered up and down for about 20 mi- 
n WM nutes, and for two or three minutes, that part of the ſea exactly 
of WT under the ſpout, ſparkled up water to a conſiderable height; the 
e ſparkling run along to the leeward (the cone of the ſpout moving 
n chat way, and making, it ſeems a diſcharge, tho' not viſible to 
oo) and continued running along for fix ſhips length; afterwards 
1+ WE the body of the ſpout did quickly contract 1t(elf, and then it diſ- 
e appeared ; about two hours afterwards the heavens were intirel 
1- Wovercaſt, and during that afternoon there fell abundance of thail, 
d Wand both the wind and cold increaſed: Mr. Gordon had ſeen ſe- 
|- WH vcral water-ſpouts in the Aſediterrauean, and thoſe uſually dur- 
ing the time of a ſtark calm, and in hot ſummer weather; but 
i, Wo (ce one in our northern climate in March, whilſt the weather 
t is both cold, and windy, is he preſumes, a little unuſual, 


Obſervations on Inſects in Virginia; by Mr. John W 
with Remarks thereon by Mr. Ja. Petiver. Phil. Tran 
Ne 250. p. 80). 

1. te lebnenmones, of which there are in Virginia divers 

kinds, all of them long, and flender.waſted ; they make 
their neſts of dirt, and are therefore called dirt-waſps ; ſome of 
them make their neſts contiguous to one another, each adjoining 
cavity having in it two or more partitions; others build them in 

e Wclamps one upon another, they fix them againſt a wall or cieling 

of a houſe, or any where that is dry; there is not above two 

h WW watps belonging to each waſpary; for when they have made one 

- Wccll, and put therein fix or ei he live ſpiders, they cloſe it up to 

1 work upon another, leaying n to brood upon their young, 

ome- 
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ſomething like that Ariſtor. Hiſt. Animal. lib. 1. cap. 263 
the young ones of theſe are incloſed in a thin tranſparent horny 
pellicle of the colour of amber; thoſe of the other are included 
in a brown caſe, with a certain number of regular protuberances 
at one end thereof ; ſome again lie in brown ones, that are ſmooth, 
= ſome are without any caſe. vid. Mart. Liſter Hiſt. Anim. 
ap. 5. | | | 
2. There are ſeveral other colour'd waſps; two black and 


white, that build their neſts on the ſmall branches of trees; of 


the lefler Kind of neſt there is a very good figure, and deſcription 
in Pi/o's Nat. Hiſt. of Braſil, lib. 5. cap. 12. p. 287, only that 
as it ſeems to ſtand ere, it ſhould Vow been made pendulous ; 
this is of an oval form, and about the bigneſs of a gooſe · egg; 
the other is much larger, and more round; the waſps alſo are 
ſomewhat bigger : Mr. Banniſter found a third fort both in ſhape 
and colour like the common ngliſb waſp, whoſe little neſt was 
half round, like a clock-bell, fixt under the covert of a rotten 
log; the colour of theſe neſts reſembles brown paper, only the 
Jaff inclines to the colour of ſulphur ; ſome of the waſps here are 
brown, with purple wings; and others, have ftreaks of yellow 
under their belly; theſe make their cells of the ſame matter with 
the former; but they are without any cover, and therefore they 
chuſe the ſhelter of a houſe, c. tho Mr. Banniſter has ſeen 
them ſticking in a buſh ; here are alſo ſome philamot ones with 
purple wings, and other large ones black, and yellow, with a 
mouth like a brieze or ſtout, and one red, and black without 
wings, whoſe ſting is very long; this laſt is a very ſingular 
waſp, which may not improperly be called Veſpa Virginians 
impennis, ex nigro rubroque mixta. : 

3. Bombylus Teredo; theſe bees eat into timber, and make 
their neſts therein; this Mr. Banniſter had, was in the joiſt of 
a houſe, ſo firm and ſound, that it was hard boring it with a 
piercer; the hole was but juſt big enough for the bee to creep in 
at, going ſtreight up about two inches in the wood, and then 
A at leaſt half a foot on each ſide, which ſeem'd to 
him (having probed it with a knitting-needle ) to be twice as 
wide as the entrance; how many bees belong'd to it he could 
not tell, there were three within, and he heard one or two about 


the hole. 
4. Oeſtrum; perhaps it is the ſame with Alus Virginienſis 


Pennei. i 
5. Muſca carnivora vivipara; a {mall brown fly that dit. 


charges live maggots. 
| 6. Ci. 
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6. Cicade & earum Exuvie, Mouffet, P. 130. Mr. Banniſter 
thinks, that thoſe inſets which deſtroy'd the trees in New 
England, were Cicade; but Mr. Petiver had a. large Cicads 
from Maryland, exactly agreeing with the two 1 1e 
ones figured in  Mouffer P. 130, on the right hand, which he 
cannot think were theſe that deſtroy'd the trees, becauſe they 
have no Forcipes, or other grinders to eat the leaves, but only a 


tube, thro' which they ſuck in dew, which is all the nouriſhment 


he could ever find they live upon, and moſt writers confirm the 
lame; as Mouff c. 1). P. 127. Virgil and Theoeritus;. and 
therefore he calls them dew-flies, rather than graſhoppers. _ . 

7. Locuſtæ, or graſhoppers; Barrard. in Erd. 667. 8. 
Mr. Periver had from theſe parts a very uncommon kind, whoſe 
wings were entirely green, and without any ſpots. or veiny reti- 
culations, as the .common large ones always, have, for. which 
reaſon he diftinguiſhes it by the name of Lacuſta Americana 
major alis viridibus opacis; one of which Dr. Saane brought 
from amaica. 1 e 

8. Mantis; it is neither of the tree Mouffet deſcribes: p. 118, 
nor are the two figures in his appendix like it; that of Pi. 
reſembles it moſt, Jib. 5. cap. 21. P. 317, but his from̃ an inſect 
becomes a vegetable, _ Mr. Banniſter cannot aver of this. 

9. Blattæ; theſe cock-roaches are one of the plagues of this 
country, they are oviparous, and large; the Perwvigns call them 
Araners, Mouff. p. 139; but Mr. Petiver rather thinks he 
meant the Fraſilians, and that his Srius ſhould be, Lerius, 
who wrote a voyage to Braſil in French, Anno 1594, whete 
p. 159, he calls them Arauners; Cluſius alſo in his Exoticg, 
P. 306, in his notes on Monardes takes notice of the ſaſje. 
; 10. Blatta volans; theſe are very rare, Mr. Banniſter ſaw 

ut one. . 

11. Cimices, or wall - lice; theſe are another of their plagues, 
for where there is not great care taken to deſtroy them, they are 
as numerous in their beds, as the former are in their Kitchens. 

12. Cicindela mas, the fire-fly ; Cicindela Mariana 77 
teneris fuſcis, marginibus fulvis. This is not that large Virgi- 
nian kind, whoſe head ſhines, nor is it that ſmaller ſort, which 
according to Piſo, the Braſilians call Memoa, nor the common 
fort, tho” much of that ſhape and ſize; this emits its light at two 
creſcents, but the whole tail of the other ſhines, which it con- 
tracts or dilates at pleaſure; its ſheath-wings are of a dark pur- 
ra colour, edged with yellow, as alſo its head or helmet; 
Mr. Petiver obleryes, that this is the ſame with ſeveral he had 

Vor. IV. 1 ; C from 
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from Maryland and Carolina; yet he found a variety 2 

thoſe from Carolina, ſome of whalt ſheaths were entirely blackiſh, 

but their helmet edged with yellow, and which he diſtinguiſhes 

by the name of 
13+ Cicindela Caroliniana, vaginis omnino nigricantibus. 

14. Cicindela femina, or glow- worm; its back and head are 
armed in a joint-armour of a Veep murray-colour, faſtned to the 
Thorax; the tail conſiſted of nine ſhelly rings, in the laſt of 
which were viſible the two ſhining points; its head was black, 
and fo ſmall that its texture could not rfectly diſcerned with. 
out a glaſs; its eyes (if it has any) relembled thoſe of a ſnail, 
ſtanding on the extremity of both horns; it had fix legs. 

15. Scarabens mas ſeu minor cornibus latis, Moff. 149. 

16. Scarabeus niger ore cornuto 2 forcipato, capite & ſca. 
pulis colors ſuccineo elyſtris luteis eleganter notatis. 

17. Scarabeus ore cornuto clyſtris purpureis, ſcapuliß nigris 
ſcuti more cavis ; Mr. Petiver obſerves, that this beetle is found 
r rotten. wood, and logs, and when taken, it makes 4 
ſqueaking noiſe. | 
18. Scarabens Naſicornis ore cornuto. 

19. Starabeus Melolant hes Naſicor nis. 

20. Scarabeus magius noſtras, ex nigro 1 albo de. 
ng Mr. Periver obſerves that this beetle is found on a rotten 
og, 60 miles above the habitable parts of Zames's river. 

21, Scarabens cornibus obtuſis. : 
22. Searabeus cornibus acutis; this is the holy beetle in Tab. 

Hieroglyphica mentioned by Mr. Gregory in his preface; there 
are great numbers of them here in the ſummer- time; Mr. Ban- 
niſter has often look d into their rolling pellets, yet he could not 


% 
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find _- alteration in the maſs of matter by its motion; till at 


length he met with one of theſe deſerted balls, in the centre of 
which lay a ſmall white grub, that poſſibly might owe its life to 
the motion ; and afterwards he found in one of theſe balls two 
very ſmall young beetles, differing in nothing from the old one, 
but in bigneſs. 

23. Scarabens ſtercorarius alter, ore forcipato. 

24. Scarabeus ſtercorarius capite, ſcapulis, & elyſtris, quaſi 
ſculptura excavatis; whether it be the Cantharus Carohintanus 
9Yfcurt cuproſus, vaginis inequalibus, Mr. Banniſter cannot tell. 

25. Scarabens ſtercorarius, that flies only in the _— 

26. Srarabens melolanthes ; this and that other dung: beetle 
amongſt the Naſicornis may, Mr. Banniſter thinks; be very 
aptly rank'd with thoſe of this kind. $a 


27+ Sca- 
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27. Karabæus luteo- viridis; they are found amongſt Zames's 
town weed, . e. Hrammonium. | 

28. Karabæus minor viridi cæruleus; theſe lie amongſt the 
flowers of the Apocynum. | | 

29. Scarabeus colore viridi, auro radiante, & luteis maculis 
eleganter notatus; Mr. Banniſter does not know whether the 
three laſt mentioned beetles may not be Cantharides. 

30. There is alſo a ſmaller kind, all black. 

31. Scarabeus colore griſeo, ſcapulis binis quaſi oculis nigris 
mollitie Pubeſcentibus notatus; it is found amongſt rotten wood, 
and is called a ſnapper, from the noiſe it makes, by thruſting 

art of its neck into its breaſt, and ſpringing back again; it 
ſome what reſembles the Cicindela Virginienſis of Mouffet, but its 
head does not ſhine, | X 

32. Scarabeus arboreus piloſus. 

33. Scarabeus arboreus minor glaber ; theſe two kinds, they 
ſay, the Indians eat. 

Mr. Petiver had alſo the follow ing beetles, viz. | 

34. Bupreſtis Mariana viridis, vaginis ſulcatis, & punc- 
ali. 

35. Cantharus Carolinianus niger, undis palleſcentibus. 

36. Gantharus Marianus viridis perelegans, vagints ſulcatis, 
ſignaturss flaveſtentibus ornatus. | 
p 3 7 . Cantharus Marianus minor, vaginis ex nigro, flavogie 

rictis. 

38. Capricornulus Carolinianus vaginis ex nigro, Iuteoque 
mixtis; this has its ſhoulders black, and only edged with yellow, 
and its ſheath-wings equally mixt, whereas that from Maryland 
has moſt black in its ſheaths, and a yellow ring round the middle 
of the Scapula. | 

39. Crio-ceros marianus caſtanes coloris antennis tortililus 
membranaceis ; this reſembles the ſecond figure in Mouffet p. 153. 

40. Crio-ceros marianus caſtanes coloris, antennis tenuoribus 
geniculatis ; this is ſlenderer than the laſt, both in the body, but 
eſpecially in the horns, otherwiſe very like it; Mr. Banniſter 
believes they are male and female. | 

41. Curculio Carolinianus ruber, maculis nigris. 

42. Aſelolanthes Marianus maximus macubatus. 

43. Melolanthes Marianus viridis, marginibus flavis. 

44. Naſicornss Tauroceros Marianus ſplendens caſtanei coloris. 

45. Karabæus Carolinianus, oblongus, niger, forcipatus va- 
ginis ſtriatis. | 


Ca 46. Ka- 
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36. Scarabeus Carolinianus, ſubrotundus, niger, Ievis. © 
417. Scarabeus Marianus, like our louſe ; its Sulci or furrows 
on the Vaginæ are larger, but otherwiſe very like N“ 9. in Ban- 
niſter's Muſeum p. 4. Oe wy | 
48. Karabæolus Carolinianus nigro flauoque mixtus. 
49. Teſtudinulus Carolinianus, 175 margine tranſparente. 

50. Phalena magna, cinerea, cruribus ſpinulis armatis; the 
horn worm-fly, ſo denominated from a horned eruca, or cater- 
pillar, that feeds on green tobacco, and towards the fall creeps 
into the ground, and becomes an aurelia of a reddiſh brown 
colour, in which the proboſcis of our moth has its involu- 
crum, &c. 
i. Tinea Korpiuncularis, libros depaſcens; Mouffet in two 
ſeveral places tells us of ſuch an inſect, which he has deſcribed 
in his | pared of ſcorpions p. 172. whether ours is that he means, 
Mr. Banniſter cannot tell; it has eight legs befides its claws it 
creeps very faſt, both backwards, forwards, and fideways, and is 
found in old muſty books. | 

52. Phalangium Imperati, deſcrip. 681, fig. 692. Monet 
in his appendix has given two figures of this ſpider, in that 
which ſhews its fore-parts, you have the ſite and poſit ion of the 
four larger eyes, but the four ſmaller ones, lying in a ſtreight line 
under them, which are alſo diſcernible to the naked eye he hes 
omitted. 
53+. Phalangium alterum, with four large eyes in the ſegment ol 
a circl#, bending upwards, and as many ſmaller ones diſpoſed 
in like manner below in the fore-head. 


The Spawn of Cod-fiſh, Sc. by M.Leewenhoeck. Phil. Tran. 
N 270. p. 821. 


A OUT the middle of January M. Leewenhoeck obſerved 
for ſeveral days the ſpawn or hom of a live cod-fiſh; but 
he could not bring the Ani malcula to ſuch a poſition, as to have 
a full and perfect view of them, not only by reaſon of their won- 
derful ſmallneſs, but alſo becauſe their bodies were ſo tender and 
ſoluble, that when he diluted the Smen or ſpawn with rain wa- 
ter, 1n order to ſeparate them from each other, and afterwards 
exhaled the watry parts, their little bodies burſt into pieces, after 
which M. Zeewenboeck could only fee the tail; the oval ſmall 
8 he concluded to be the Auimalcula turgid with water, and 

urſt to pieces; and the broken parts ſeemed to be four times as 
large as the entire body of one of them: In another place, where 
ſeveral of theſe Animalcula lay together, they appeared like 


bright 
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bright bubbles, lying in a watry ſlimy matter, inc loſed in a cir- 
cular pellicle, or membrane: M. Leewenhoeck has obſerved 
more than once the aforeſaid Animalcula in the 1pawn of ſeveral 
cod-fiſh, wherein he little expected to find them living, becauſe 
the ſeed was not newly come from the fiſh; but ſqueezed out of 
the Vaſa deferentia, and exceeding thick; he diſcovered a vaſt 
number of exceeding ſmall creatures, alive and ſwimming toge- 
ther, having often viewed them ſo long, till the liquid matter in 
which they ſwam was quite exhaled,” and the Animalcula dead; 
and where they were diſperſt a little, they had burſt aſunder; 
but where they lay thicker, and cloſer together, he could not 
perceive the broken pieces of their bodies: Whilſt he obſerved 
theſe Animalcula, without putting them into any liquor, they 
ſeemed ſmaller than when M. Zeewernboeck had view'd them in 
4 round glaſs. tube: In order to repreſent their ſmall neis, M. Tee- 
ven hoeck took one of the hairs of his head, and placing it near 
the Ani malcula, the hair appeared thro' his glaſs to be an inch 
broad, ſo that at leaſt 60 of thoſe Auimalcula could eaſily lie 
within its diameter; this being ſuppoſed, and their bodies being 
allowed to be, as they are, ſpherical, M. Lee ven hoeck computes 
that 216,000 of them are equal to a globe, whole axis does not 
exceed ſueh a fingle hairs breadth; as for the tails, he judged 
them to be as long, as thoſe of the Animalcula found in the 
male ſeed of a ram; one cannot eafily perceive thoſe tails, and 
M. Leemvenhoeck could not ſee the tips or 1maller ends thereof; 
tor as all tails are thickeſt in that part, which immediately joins 
the body, theſe, even there, were not ſo thick, as the tip of the 
tails of the above-mentioned Auimalcula: Whereas, there is a 
vaſt difference in the conſiſtency of the ſkin, fleſh, and bones of 
a cod-fiſh, when compared with the fame parts 1n a ſheep, or 
other land- animal; fo likewiſe M. Leewenboeck oblerved, that 
the fame may be afferted of the ſeveral kinds of Auimalcula 
found in the male feed of different animals; for, of the ſeveral 
thouſands he took out of the teſticles of a ram, he never found 
any that broke to pieces; tho' ſeveral of their bodies, after the 
exhalation of the moiſture, might be obſerved flat, Ec. M. Lee- 
wenhoeck attempted ſeveral times to take off the rg e. ſkin 
of ſome of theſe Auimalcula of a ram (which he had kept five 
months together upon glaſs before his microſcope) with a very 
fine pencil dipt in water, in hopes of making farther diſcoveries, 
but he could not ſucceed. nn : TJ 

In January, M. Leewenhoeck took a live cod-fiſh, and finding 
that its ſeed came very thin from it, with a little preſſing, — 
| too 


22 MEMOIRS of the 
took a drop thereof, wherein he diſcovered a vaſt number of Ani. 
Halcula; he repeated his obſervation, the ſame evening, with the 
ſame ſucceſs, but next day he could find none of them alive; and 
whereas, he had laid that drop upon a ſmall copper-plate, he - 
poſed that the exhalation of the moiſture might be the occafion 
of their death, and nor the coldneſs of the weather, which at 
that time was very moderate: In the beginning of April M. Lee. 
wenhoeck took the male ſeed of a jack or pike, but could diſco- 
yer nothing more than in that of a cod-fiſh, but having added 
four times as much water in quantity, as the matter itſelf was, 
and then making his obſervations, — could perceive, that the 
Animalcula did not only become ſtronger, and ſwifter, but he ſaw 
them move with the ſame celerity, a river fiſh does, when chaſed 
by an enemy juſt ready to devour it; 1t 1s obſervable, that this 
whole courſe was no longer than the diameter of a ſingle hair of 


a man's head, 


A Scale of the Degrees of Heat. Phil. Tranſ. Ne 240. p. 824 
Tranſlated from the Latin. 
8 H E heat of the air in winter, when the wa- 
ter begins to freeze; and it is diſcovered by 
exactly placing the thermometer in compreſſed 
ſnow, at the time it begins to thaw. 


o, 1, 2. The heat of the air in winter. 
2» 3, 4. In the ſpring and fall. 
4, 5, 6. In ſummer. | | = 
6 | 'The heat of the air at noon about the month of 
July. 


12 | I | The greateſt degree of heat the thermometer re- 
[ceived on the contact of a man's body, as alſo that 
of a bird hatching her eggs. 
t4 i, 14 Almoſt the greateſt degrèe of heat of a bath, 
which a man can bear by moving his hand, therein 
for ſome time; and that of blood newly drawn is 
nearly the ſame. 
I7 [1 The greateſt degree of heat of a bath, which a 
man can bear for ſome time without ſtirring his 
| [hand therein. 
20 *,; 14 The heat of a bath whereby melted wax ſwimming 
| |thereon, by cooling hardens and loſes its tranſparency 
24 | 2 | The heat of a bath, whereby wax ſwimming 
| ſthereon, is melted by growing ot, and kept 1n 
{continual fufion without ebullition. 1 
| : 


28 11 21 

34 [7 

| 

40 21 25 

48 | 3 

37 32 
| 

68 32 

81 34 

b 

96 ð 4 

114 [45 


23 


RoYAL SOCIETY. 


The mean heat between that whereby wax melts 


and water boils. 2 
The heat whereby water has a ſtrong ebullition, 


and @ mixture of two parts of lead, three of tin, 
and five of tin-glaſs, by cooling hardens; water be- 
gins to boil with a degree of heat of 33 parts, and 
by boiling ſcarcely acquires any greater degree than 
that of 34; but iron growing cold, with the heat 
of 35 or 36 parts, when hot water, and 37, when 
cold water is dropp'd thereon ceaſes to cauſe any 
ebullition. 

The leaſt degree of heat, whereby a mixture of 

one part of lead, four parts of tin, and five parts 
of tin-glafs, by growing hot is melted, and kept in 
continual fufion. 
The leaſt degree of heat, whereby a mixture of 
equal parts of tin and tin-glaſs 1s melted ; this mix- 
ture, with the heat of 4) parts, by cooling coagulates. 
The degree of heat, whereby a mixture of two 
parts of tin and one part of tin-glais is melted, as 
alſo a mixture of three parts of tin and two of 
lead ; but a mixture of five parts of tin and two of 
tin-glaſs, with this degree of heat, by cooling 
hardens, and in like manner a mixture of equal parts 
of lead and tin-glaſs. _ 

The leaſt degree of heat, that melts a mixture of 
one part of tin-glaſs and eight parts of tin; tin by 
itſelf is put into fuſion with the heat of 72 parts, 
and by cooling hardens with the heat of 50 parts. 

The degree of heat that melts tin-glaſs, as alſo a 

mixture of four parts of lead, and one of tin; 
but a mixture of five parts of lead and one part of 
tin, when melted, and cooling again, it hardens 
with this heat. 
The leaſt degree of heat that melts lead; lead, 
by growing hot, is melted with the heat of 96 or 
97 parts, and cooling, it hardens with 95 parts. 
The degree of heat, whereby ignited bodies, in 


cooling, quite ceaſe to ſhine by night ; and again, 
by growing hot, begin to ſhine in the dark, but 
with a very faint light, which is ſcarcely percep- 


tible ; in ſuch a degree of heat there melts a mix- 


[ture of equal parts of tin, and Regulus 


Þ4 MEMOIRS J the 


fand a mixture of ſeven parts of tin-glaſs and four 
parts of the ſaid Regulus by cooling hardens. 
136 [41 The degree of heat with which ignited bodies 
 -- Jglow by night, but not at all in the twilight; and 
with this ree of heat both a mixture of two 
parts of Regulus Martis and one part of tin-glaſs; Wl 
as alſo, a mixture of five parts of the ſaid Regulus, 
and one part of tin by cooling hardens; the Regulus 
? by itſelf hardens with the heat of 146 parts. | 
161 4] The degree of heat whereby ignited bodies ma- 
| nifeſtly glow in the twilight immediately preceed- Wil 
\ {ing the riſing of the ſun, or after his ſetting, but Wl 
not at all in a clear day, or but very obſcurely. | 
1925] The degree of heat of live coals in a ſmall 
kitchen-fire, made up of bituminous foſſils, and that 
burn without ufing bellows; as alſo, the heat of iron 
ſmade as hot as it can be in ſuch a fire; the degree 
of heat of a ſmall kitchen-fire made of faggots, is 
ſomewhat greater, vig. 200 or 210 parts; and that 
| |of a large fire is ſtill greater, eſpecially if blown 
| with bellows, | l 


In the firſt column of this table are the degrees of heat in 
arithmetical proportion, beginning with that which water ha 
when it begins to freeze, being as it were the loweſt degree of 
heat, or the common boundary between heat and cold; and fup- 
poſing that the external heat of the human body is 12 parts; in 
the ſecond column are ſet down the degrees of heat in geometrical 
proportion, ſo that the ſecond degree is double the firſt, the 
third double the ſecond, and the fourth double the third; and 
let the firſt degree be the external heat of the human body in its 
natural ſtate: It appears by this table, that the heat of boiling 
water is almoſt thrice greater than that of the human body, © 
melted tin fix times, of melted lead eight times, of melted R. 
= twelve times, and the heat of an ordinary kitchen fire i 

xteen or ſeventimes greater than that of the human body. 

This table was conſtructed by the help of the thermometer, 
and red hot iron; by the thermometer were found all the degree: 
of heat down to that whereby tin is melted, and by the hot 1ron 
were diſcovered all the other degrees; for the heat which hot iron 
in a determinate time, communicates to cold bodies near it, tha 
is, the heat which the iron loſes in a certain time, is as the whole 
heat of the iron; and therefore, if equal times of cooling be take 
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the degrecs of heat will be in geometrical proportion, and there- 
fore eaſily found by the table of logarithms ; firſt it was found by 
the thermometer with linſeed oil, that if, when it was placed in 
melted ſnow, the oil poſſeſſed the ſpace of 1000 parts; the ſame 
oil rarified with the heat of the firſt degree, or that of a human bod 

ſſeſſed the ſpace of 10256 parts; with the heat of water, * 
5 inning to boil, the ſpace of 10705 ; with that of water ſtrongly 
boiling, the ſpace of 10725 parts; with that of melted tin 34 
ginning to cool, and to be of the conſiſtence of an Amalgama, 
the ſpace of 11516; and when it is quite hardened the ſpace of 
11496; therefore, the rarified oil was to the ſame expanded by 
the heat of the human body, as 40 is to 39; by that of boiling 
water, as 15 to 14; by that of tin beginning to cool, coagulate, 
and harden, as 15 to 13; and by the heat of cooling tin when 
quite hardened, as 23 is to 20; the rarefaction of air by an equal 
heat was ten times greater than that of oil, and the rarefaction 
of oil was fifteen times greater than that of ſpirits of wine; from 
theſe Data putting the degrees of the heat of the oil propor- 
tional to its rarefaction, and taking 12 parts for the heat of the 
human body, you then have the degree of the heat of water 
when it begins to boil, viz. 33 parts, and when it boils more ve- 
hemently 343 of tia when melted, or when it begins in cooling 
to harden, and have the confiſtence of an Analgama, 72 parts, 
and in cooling is quite hard, 70 parts. 1 

Having diſcovered theſe things, in order to inveſtigate the 
reſt, there was heated a pretty thick piece of iron red hot, which 
was taken out of the fire with a pair of pinchers, which were alſo 
red hot, and laid in a cold place, where the wind blew continu- 
ally upon it, and putting thereon particles of divers metals and 
other fufible bodies, the time of its cooling was marked, till all 
the particles were hardened, and the heat of the iron was equal 
to the heat of the human body; then ſuppoſing that the exceſs 
of the degrees of the heat of the iron, and the particles above the 
heat of the atmoſphere found by the thermometer, were in geo- 
metrical progreſſion, when the times are in an arithmetical pro- 
greſſion, then the ſeveral degrees of heat were diſcovered ; the 
iron was laid not in a calm air, but in a wind that blew uniformly 
upon it, that the air heated by the iron might be always carried 
off N the wind, and the cold air ſucceed it alternately ; for thus 
equal parts of air were heated in equal times, and received a 
degree of heat proportional to the heat of the iron; the ſeveral 
degrees of heat thus found had the ſame ratio amongſt themſelves 
with thoſe found by the thermometer; and therefore, the rarefac- 
Vor. IV. 1 D tions 
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tions of the oil were properly aſſumed proportional to its de- 
grees of heat. 


The Death: watch; by Mr. hy Derham. Phil. Tranſ. No 21. 
P-. 32. 
F theſe death -· watches, or inſects, which make a noiſe like 
the beats of a watch, Mr. Der ham obſerved two ſorts; of 
which there is a very exact and true account Phil. Tranſ. N“ 245, 
the inſect there deſcribed being leſs ſhy, and much bigger than 
that he diſcovered ſome years ago; Mr. Derham had caught fe- 
veral of them, two of which, a male and a female, he kept alive 
in a little box about three weeks, and could make one of them 
beat, when he pleaſed, by imitating its beating; at laſt one died, 
and the other gnawed its way out thro? the fide of the box: The 
reaſon why Mr. Der ham judges, that theſe are male and female, 
is, becauſe he has often by his ticking noiſe invited the male to 
et upon the other in the way of coition; that which he took to 
C the male was ſomewhat ſmaller than the other, and freeſt in 
anſwering his beats; before he got upon the other, he would beat 
very eagerly; and when he found that he was got up in vain, he 
would get oft, and beat again eagerly, and then up again; from 
whence Mr. Der ham conjectures, that theſe pulſations is the way 
theſe inſects wooe each other, and invite to copulation; this 
Mr. Allen takes no notice of in his account; from which 
Mr. Der ham differs, only concerning the part, with which the 
ticking noiſe is made, which Mr. Allen ſays is the extreme edge 
of the face; which may be called the upper lip; but Mr. Der. 
bam obſerved, that the inſect always drew back its mouth, and 
beat with its forehead. 

The other death -· watch is an inſect, in appearance quite diffe- 
rent from the laſt; it beats only about ſeven or eight ſtrokes at a 
time, and quicker; but this will beat ſome hours together, 
without intermiſſion, and its ſtrokes are ſlower, and like the 
beats of a watch; Mr. Der ham had for ſeveral years obſerved 
theſe two ſorts of beatings, but he took it to be made by one and 
the ſame animal: The inſect which makes this long beating, is 
a ſmall, greyiſh animal, much reſembling a louſe, when looked 
on with the naked eye; for which reaſon, he calls it pediculus 
Pulſatorius; it is very nimble in running to ſeek ſhelter when 
diſturbed; it is very common in all parts of the houſe, in the 
ſummer- months; they are extremely ſhy of beating, when dif: 
turbed, but will beat freely enough before you, wa alſo anſwer 


you, when you bear, if you can view them without giving any 
iſt ur- 
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diſturbance, or ſhaking the place where they lie, Sc. Mr. Der. 
ham cannot tell whether they beat in any other thing, but he has 
heard their noiſe only in, or near paper: Concerning their noiſe, 
he has ſome doubt, whether it be made by beating their heads, 
or rather their ſnouts againſt the paper; or whether it be not 
made after ſome ſuch manner as —— and crickets; 
Mr. Der bam rather inclines to the former opinion; but his rea- 
+ (con for doubting, is, becauſe he had obſerved the animals body 
an ſhake, or give a ſudden jirk at every ſtroke, but could ſcarcel 
perceive any part of its body touch the paper; it is poſſible it 
might beat the paper, and he not perceive it, by reaſon its body 
is ſmall, and near the paper when it beats, and its motion in 
beating is ſudden, and ſwift; for which reaſon allo, it is hard to 
erceive the inſet beat, without a very quick eye; and therefore 
be made uſe of a convex-glaſs, which by m nifying gave him 
a much better opportunity of —_— it : This ticking noiſe, 
Mr. Derham judges to be a wooing act, by reaſon he obſerved 
n another, after much beating, come and make offers to the beat- 
at ing inſet, who left off his beating, and got upon the back of 
he BY other; after they had conjoined, he got off again, and they 
m continued ſome hours joined tail to tail, like dog and bitch in 
© Wh coition ; the female he ſaw was ſomewhat bigger than the male, 
and of a lighter colour, inclining to a yellow, but whether all 
are ſo, Mr. Derham could not ſay; formerly, he had often pur- 
be oed this noiſe but he thought himſelf diſappointed, when he 
ge bound nothing but ſome of theſe Pediculi, which he did not per- 
7" Whccive to beat, and which he little imagined could have made fo 
nd Bi tonorous a noiſe, as he had heard ſome of them make, even as 
loud almoſt, as the ſtrongeſt beats of a pocket-watch; but find- 

e. ing a piece of paper, in which he was ſure the beating was, and 
happening to be looſely folded up, fo as to be viewed throughout, 
and alſo lying in a good light, Mr. Derbam viewed it narrowly, 
ne but he coul only ſee ſome of thoſe Pediculi, and obſerving 
ed them with a convex- laſs, he ſoon perceived fome of them beat, 
nd BY or make a noiſe, with a ſudden ſhake of their body, as has been 
5 {Wdeſcribed ; and he was fo uſed to it, as to be able to fee and ſhew 
ed BW their beating, almoſt when he pleaſed, by having a paper with 
me of them conveniently placed therein, and by imitating their 
en I pulſation, which they will readily anſwer; whether this inſect 
ic i changes its ſhape, and becomes any other animal, Mr. Derham 
il could not tell, but he has ſome (tho? very little) reaſon to ſuſpect 
chat it becomes a fort of fly. 
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The Human Allantois d:/cover'd; by Dr. Rob. Hale. 
Phil. Tranf. N“ 291. p. 835. 
_ of the ancients allow a human Allantois, not 
from their experience, but becauſe they took 1t for 
granted, that man, and other animals were alike in the 
Viſcera, membranes, veſſels, Ec. and the accounts they have 
left of many parts, particularly of the Urachus and Allantois, 
as to their name, figure, fite, Cc. agree only to their appear. 
ance in brutes: Dr. Needham firſt diſcover'd part of the A 
Jantois in human ſubjects; but neither he, nor any other 
anatomiſt, have taken the right method of finding it entire; 
he ſays, that after the Amnios is cleared, and left fixed to the 
umbilical rope, you may divide by the fingers, or a knife, the 
remaining part of the Involucra into two membranes; the 
exterior he juſtly calls the CHorion, the interior he takes to be 
the Allantois; but by theſe ways of ſeparation, you will pre. 
ſently tear the Alantois, and be able to diſcern only ſome 
ſmall pieces of it; beſides, the Alantois is at firſt fight fo lik 
the Amnios, that ſeveral who ſuppoſe the Amnios double 
and that its coats are eaſily header have taken theſe piece 
of the Allantois, for broken parts of one of the coats of the 
Amnios; whereas, having firſt found the Foramen, whence t 
urine is diſcharged, (if the Allantois is not too much torn 
you may blow up the Allantcis with a blow-pipe to its ful 
dimenfions, and then ſee its true ſhape, the Fundus, the 
Cervix, the inſertion there of the Urachus, and its relation 
there to the other membranes, c. let the Allantois be never 
ſo much torn, yet this way you may eaſily ſeparate ſeveral 
inches of it from the Chorion and Amnios; which eaſy ſepa 
ration demonſtrates a diſtinction of membranes, ſince no dou: 
ble membrane can be divided by the breath alone : Indeed 
Hoboken and LDiemerbroeck make it a very eaſy thing to ſeps 
rate the Allantois from the other membranes, only by the 
fingers; but it is plain from their deſcriptions, that they nevet 
ſaw one entire; amongſt other miſtakes, Diemerbroeck ſays, 
that the urine of a Fætus lies between the urinary membrane, 
and the Chorzon, and tho! not contained in a diſtin bladder, 
yet it was found in a cavity made partly from the CHorion, and 
partly from the urinary membrane: It is true, De Era tells us, 
that by blowing with a blow- pipe into a hole made thro? the 
Chorion, all the membranes of the Secundines will appeat 
diſtinct; he has alſo delineated an Allantois, with the other 
mem 
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membranes, c. as he ſays he found them; yet this figure 
le. muſt have been drawn from his own fancy, and not from an 
preparation; and that for theſe reaſons, 1. Becauſe by this 
not way of ſeparation, you can only part the Allantois from the 
for C07 101, but never lee its true dimenſions, nor any —_—_— 
thei of a bladder; for a bladder, as the Allantois is, can be ſhew'd 
wel only by blowing into its cavity, or by finding it full; yet in 
015, this figure no fign.can be obſerv'd where it was blown up, and 
ar: tied; nor can this Allantois be ſuppoſed full of urine, becauſe 
it is not of the ſhape of a full Alantois; and he himſelf calls 
herfMWit, only the inflated part of the Alantois; however Dr. Hale 
cannot conceive how the Allantois could remain partly filled 
the with air, (any more than it might with urine) unleſs ſome 
the hole was tied up, whence the urine was diſcharged, and the 
air blown in. 2. Becauſe in this figure the umbilical rope 
ſeems to run thro' both Amnios, and the Allantois, to its 
inſertion on the Placenta ; whereas, the Allantois 1s no where 
perforated by the umbilical rope, nor docs it any where paſs 
thro' the Annios, but only runs under it, at the place of its 
inſertion on the Placenta; if the navel-ſtring could be allowed 
to enter the Amnios, and paſs under it to the Placenta, why 
ſhould it not appear (which it does not) under the Amnios, 
as well as the thin ſubſtance of the Allantois? Again, as to 
De Graef's poſition of the Secundines, nothing could hinder a 
plain view of the place, where the navel-ftring is ſet on to the 
Placenta; this will eafily be apprehended, by ſuppoſing the 
part H in Plate II. Fig. f. to lie uppermoſt, the Fundus G, 
and navel-ſtrings being turn'd over; for then the ſtrings will 


eral 1n over the Alantois, as in De Graef's gut, and its inſer- 
pion will appear plain on the Placenta, which yet cannot be 
lou diſcovered in his figure, which is altogether irregular, and 


Dr. Hale takes it to be ſictitious; as for the urinary membrane 
G in De Graef, 's figure, it ſeems to be the Allantois of a colt, 

where Needham ſays, the umbilical rope runs thro' the 
urinary membrane) not leſs abſurdly added to the Secundines 
of a human Ferus, than the Secundines of a whelp are aſcribed 
to a like Fætus by Veſalius. 

Ned ham's deſcription of this membrane is falſe in ſeveral 
particulars; for, 1. The urinary membrane does not cover the 
whole Ferus, as he affirms, but only that part of it which 
reſpects the Chorion, and does not lie on the Placenta; for the 
Allantois can be extended at fartheſt but to the edges of the 
Placenta, where the Amnios and Chorion are ſo cloſely joined 


by 
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by fibres, that no membrane can come between them; where 
fore, 2. The Allantois is not every where faſten'd to the Ch 
rion; and conſequently, 3. The Allantois cannot be of the 
ſame ſhape with the other membranes, nor reſemble the 
Allantois of a colt, which contains the Fœtus in the Amnios, 
all which, Needham afferts; in ſhort, he ſaw only ſome pieces 
of the urinary membrane, but never an entire one, and ſo he 
could only gueſs at the ſhape, Cc. thereof, from what he had 
obſerved in mares, and glanduliferous animals; he might have 
made a better gueſs at the figure, fite, Sc. of a human 
Allantois, from that of a whelp, which does not every where 
incompaſs the Fetus, as he obſerves. | 

Bidloo, in moſt of the figures of the Secundines, marks fome 
veſtiges of the urinary membrane; but in any of theſe figures 
are only to be ſeen broken pieces of one, placed fo confuledly, 
that no idea of its bigneſs, ſhape, or ſituation can be form 
therefrom ; Dr. Hale owns, that the membranes of the Secun 
dines are oftentimes ſo torn, that no art can exhibit an entire 
Allantois; however, among the many Secundines that have 
come under the hands of anatomiſts, ſeveral, no doubt, muſt 
have been entire enough for a fuller diſcovery, than they hay 
made, had it not been for their ways of proceeding, vis. by 
knife, fingers, or blowing under the Chorion, impoſſible to 
diſcover any thing plain or ſatisfactory, even in the faireſt ſub 
jects: The difficulty of finding this membrane, is by no means 
an argument againſt its exiſtence ; but a woman that dies bi; 
with child, is ſo fair a ſubje& for the diſcovery of three mem 
branes, that Dr. Hale wonders Parey, having ſuch an oppor 
tunity, could find but two; Dr. Zy/on obſerved three mem 
branes in a like ſubje&; and after the Chorion was divided 
and laid aſide, he 1aw two bladders, containing liquors d 
different colours; which, upon preſſing one towards the other 
did not mix, but remain'd diſtin, this obſervation full 
ſatisfied that anatomiſt, as to the exiſtence of an Allantois; and 
its figure, texture, fite, Sc. might alſo have been diſcoverel 
by him, had not the leſs curious ſpectators been impatient tt 
Paſs on to other parts of the düfte tion: Some deny an urina 
membrane to a — Fetus, becauſe they ſuppoſe that th 

rachus is impervious, and that therefore there would be nd 
paſſage for the urine, conſequently no need of an Allantoi 
Needham indeed ſays, that he could never find any ſign of 
cavity in the Urachus ; yet was of opinion, that by blowing 


from the bladder, the air might be forced thro' a _ 
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Urachus, as eafily, as he has often dont it thro' that of a 
help; Dr. Hale cannot underſtand, why Dr. Needham, aud 
others, ſhould inſiſt ſo much upon an apparent cavity in the 
Urachus, or expect that air ſhould neceſſarily paſs thro? it 
n blowing, or think that otherwiſc it cannot be fit for the 
alſigned office; ſince ſeveral bodies, as membranes, Sc. will 
ot admit air, Sc. yet let water paſs freely through them; it 
ill not ſeem ſtrange, that water ſhould paſs through the 
ſubſtance of the Urachys, if we confider that the cavity of the 
Vrachus to the navel is open, as appears by inflation, or injec- 
ions (not to mention any thing of thoſe who are faid to have ' 
ade water by the navel) and that the reſt of the Urachus is 
>ervious, tho' not plainly hollow (the urine rather ſoaki 
rently, than running through its more ſtreight tubes) may be 
Wathcr'd from hence. 1. That the ſubſtance of the Urachus,as 
ell as the cavity of the Allantois, is always found turgid with 
liquor, that in colour, taſte, and ſmell, ſeems to be uri- 
ous. 2. That ſince the mucous coat of the inteſtines is de- 
nonſtrated to be vaſcular by M. Zeetrenhoecłk, therefore, the 
jucous ſubſtance of the Urachus may alſo be vaſcular. z. That 
rine may as eaſily ouze through theſe mucous veſſels, as other 
aids run through vaſcular cartilages and bones, c. or the 
hyle into the lacteals, whoſe orifices (as M. Lee en hoeck 
bſerves, will ſcarce admit particles ſo big, as the oooooοοοο 
art of a grain of ſand) the great cavity of the inteſtines being 
pen at the ſame time; or as caſily, as groſſer parts of the 
men pals the tubes of the tefticles, whoſe cavities are not 
ore perceptible ; Dr. Hale is very ſure that the urine is more 
fiſted in its motion by the derruſor Urine, &c. than any of 
heſe fluids can be by the heart, or other muſcles. 
Others will not admit of an urinary membrane; imagining 
would be uſcleſs; becauſe, they think, that when the bladder 
full, the urine muſt be diſcharged at its Cervix, and not at 
s Fundus, by the Urachus; but in anſwer to this, the urine 
an never paſs through the Cervix and Urethra, unleſs the 
bdominal muſcles contract, becauſe we never void urine 
aturally, but by the help of theſe muſcles, nothing leſs being 
ble to force open the Sphincter veſice; now it being more 
an probable, that theſe veſſels never act before reſpiration, 
0 urine can paſs through the Sphinfer before the child 
reathes; no reaſon can be given, why the abdominal muſcles 
fa Fætus ſhould voluntarily contract; fince neither the quan- 
ty, or quality of the urine can excite to ſuch an action; for 
| when 
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when the bladder is too full of urine, it will ouze through th; 
lax ſpongy ſubſtance of the Urachus, being gently preſſed b) 
the Detruſor alone; there would ariſe ſeveral inconveniencie 
from the voluntary contraction of the abdominal muſcles of 
Fetus, as voiding Fæces as well as urine, into the Amnio 
which would be more prejudicial than ſweat, Sc. yet if wel 
ſhould ſuppoſe that the abdominal muſcles of a Fetus act, the 
urine will however paſs where it can moſt eafily, i. e. through 
the Urachus, which is partly open, and altogether of ſuch: 
texture, as in no wiſe to hinder the paſſing of the urine 3 much 
leſs be able to reſiſt a confiderable force, as the Sphinfr 
ve ſicꝶ can; befides, the Urachus is not only thus qualified fa 
the admiſſion of urine, but when the mother lies down, it i 
almoſt upon a level with the Urerhra, and what has once paſs! 
the Urachus, cannot return by reaſon of the length, ſituation 
and peculiar ſtructure thereof; and the Clauſura pudends haj 
ening ſometimes in both ſexes, demonſtrates, that then 4 
feaſt, the urine cannot paſs through the Urerhra. 

Dionis not finding any Allantois, nor an Urachus plain| 

ervious, thinks there is no need of either, on another account; 
be he ſuppoſes, that the blood which ſerves for the nutritia 
of the Fetus, is depurated from all excrement; but Dr. Hi 
cannot apprehend, what ſhould make this portion of the blog 
and chyle freer from excrement, than the reſt of the maſs « 
blood; there is indeed no portion of it, which does not contai 
arts unfit for aſſimulation and nutrition; and Dionis woull 
hos been convinced of his miſtake, had he ever open'd abo 
tions of five months old, or upwards, their bladders bein 
always full of urine; and ſome Feces conſtantly in the inte 
tines; it is difficult to determine, when this ſeparation of urin 
firſt begins; but Dr. Hale is apt to think it much ſooner, tha 
is generally ſuppoſed; Plate II. Fig. 2. is the Allantois of 
very ſmall abortion, which the Dr. has ſtill by him; ſince i 
the parts are perfectly formed before impregnation ; not ve 
loag after impregnation they may begin to perform thei 
offices; no doubt, they begin as ſoon as there is occaſion for a 
ſeparation, and a ſeparation of urine is neceſſary, when t| 
Fetus is firſt nouriſhed by the umbilical arteries. 

The exiſtence of an Allantois is denied by ſome who gra 
an Urachus, but will have it convey the urine between t 
Amnios and Chorion ; Diemerbroeck's opinion is ſomewhat lik 
this, only he would have the urine lodged between the urin 
membrane and the Chorion: Theſe men do not confider, th 
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the urine in this caſe would get into the Annios, as well as 
the Succus nutritius of the Chorion; ſuch a nutritious juice of 
the Chorion is granted by the maintainers of the fore · cited 
opinions, as well as by thoſe, who deny an Allantois entirely, 
or ſuppoſe it to have a different figure, c. from what 
Diemerbroeck aſſigns it; the tranſudation or filtration through 
he membranes of this juice ſeems moſt likely in mares and 
ows; for in a mare, the Chorion is not joined to the Uterus, 
ill ſhe is half gone, and in a ſow it does not adhere to the 
Urerus, till near the end of her going with young; but it is 
moſt evident, that the urine of a 3 Fetus is not contain'd 
between the Chorion and Amnios, nor between the Chorion and 
Allantois, from the cloſe connection of theſe coats to one ano- 
her; as alſo, from the obſervation of midwives, who often find 
a bladder of water, which they call a by-bladder, offering itſelf 
before the child, whereas the humour of the _4mnios is little, 
and of the Chorion much leſs, and of another colour, &c. at 
he time of the birth; this by-water is taken notice of, as an 
Penn for an Alantois, by Mr. Cowper. 

r. Harvey will not allow an Allantois even to brutes, and 
ancies that the Alantois and the Chorion are the ſame mem- 
brane, having two names; the firſt from its ſhape, the other 
from its office, or number of veſſels; yet it is plain from Galen, 
and all the ancients, that they meant two diſtint membranes 
by the Allantois and Chorion: Dr. Harvey thinks, that a 
Fetus does not void urine, but that the bladder contains it, 
till the time of birth; what was offer'd againſt Dionis's opinion, 
may ſerve for an anſwer to this alſo; becauſe, it was impoſſible 
for this anatomiſt not to obſerve ſometimes an urinary bladder, 
he has thought of ways to explain ſuch Phenomena withour 
granting an Allantois; he had ſeen in ſheep, and does, as it 
were, a certain proceſs between the umbilical arteries, full of 
urine, which proceſs is no doubt the Allantois, though Bar- 
tholin calls it the Urachus; again, he thinks, what is called by 
others an Allantois, if it is not the Chorion, is ſome coat acci- 
dentally formed from a reduplication of the membranes; 
becauſe, fince every membrane is double, nature may at a 
pinch, lodge the urine between a duplicature ; yet he does 
not tell us how his duplicature is to be filled, fince he allows 
no Urachus; but, in ſhort, this urinary bladder can be no 
duplicature of the other membranes, fince in all animals it 
differs therefrom, as to figure, texture, and in having an 
Urachus, which no other membrane has; and fince every 

Ven, LV. 1 E animal 
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animal that has a bladder, muſt have a like neceſſity for 
receptacle of urine till born, and fince the Urachus allo is ever 
alike inſerted in the ſame ſpecies of animals, and the urinary 
bladder conſtantly the ſame, as to ſhape, texture, fituation, 
Sc. the Urachus and Allantois, with its by-water, can be 1 
accidental] or preternatural things. ; 

Plate II. Fig. 3. repreſents the Secundines of twins, to ſhey 
the Allantois, and its relation to the other membranes, & 
after the parts were prepared and dried; A AAA part of thi 
Chorion expanded; BBB a line expreſſing the edges of the 
Placenta; CCC the Amnios, which is united to D the Alan 
tois at E E E the line of union; F the Cervix of the Alantois, 
G a Foramen at the Fundus of the Allantois, whence the urine 
proceeded, and where the Allantois was blown up; H part e 
that half of the Allantois, which lies under the line of ume 
and immediately cover'd the Fezus, unleſs it is ſuppoſed that 
the Amnios is continued under the Alantois; II two ſtiles, « 
probes, thruſt under the Amnios, which ſupport the Mlantois 
and keep open the aperture ** * * of the Annios, whence the 
twins came forth; K part of the Placenta, with ſome blood 
veſſels injected; LL LL the arteries of the navel - ſtring filled 
with red wax; MM the umbilical veins, filled with gre 
wax; N a communicant artery, by means of which all the 
arteries of both navel-ſtrings were filled at once, and the vein 
were filled by one injection in like manner; O a pin that 
keeps out the Amnios, where from the edge of the Placenta i 
runs partly to the line of union, or adheſion, and partly over 
the Placenta; P part of the Chorion at the edge of the Ply: 
centa, where it runs under the Annios on the Placenta; Q 1 
pin that by a thread helps to pull open the aperture of t 
Amnios; RRR the Urachus, lying between the arteries; 
aaag fibres or veſſels, which faſten the Allantois to the 
Chorion. 

Fig. 4. exhibits a fide view of the ſame preparation, that 
the inſertion of the Urachus may be the better ſeen: Obſerve, 
that A, and all the ſame letters in theſe three figures, denote 
the ſame parts in every one; 8 ſhews the courſe of the Urs 
chus R at Fin pricked lines; T part of the Amnios raiſed from 
the edge of the Placenta, to diſcover the Placenta K and U; 
U that part of the Allantois, which is below the line of union 
near its neck E. 

Fig. 5. ſhews an entire Alantois of a very ſmall abortio 
which Allantois was eaſily ſeparated from the other * 

etween 
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between which it lay, and the Amnnios remained an entire 
bladder, or membrane under the Allantois. ; 
It is objected, that what is called the line of union can be 
o real thing; as to that, Dr. Hale does not know, whether 
he Allantois of twins may not require ſuch a conjunction to 
ſuſtain, and keep ſteady a greater quantity of urine ; nor can 
ie reſolve, whether the Alantois of twins (like that of a 
fingle Fetus, Fig. 6.) may not be diſtin, and ſeparable from 
e Amnios, which he could not diſcover; however, the 
eaſons why ſuch a line was figured, are theſe; 1. Although 
he uſed more force, with equal care, to ſeparate the Alan- 
rois from the Amnios in this place, than in any other ( where 
nevertheleſs the ſeparation was very caſy) yet he could not 
divide theſe membranes farther than that line, 2. This line 
eeming ſo regular, as to divide the Alantois into two equal 
parts, he could not take it to be the effect of chance, or of his 
ſeparation, 3. The part H below the line EE was alike 
ranſparent with that part of the Alantois D above it; where- 
as had the Amnios been ſtill joined to the Alantois, as the ob- 
jection ſuppoſes, the Alantois below this line muſt have ap- 
peared thicker than that part above it, ſince the Aunios alone 
s much thicker, than the Al}antois; it is eaſy indeed to con- 
eive the Amnios running as an entire bladder, or membrane, 
nder the Alantois, and perhaps the Dr. thought it might be ſo. 
Others have taken this Mlantois to be an Amnios of one of 
he twins belonging to theſe Secundines ; this objection, though 
t may ſeem plauſible, yet is of no force; for 1. This Alantois 
is much finer to the touch, and alſo much more tranſparent 
han the other Amnios, which ſtill remains ſtiff; whilſt the 
uch thinner Allantois ſinks upon the leaſt blaſt of air, not- 
ithſtanding the ſtiles II, which ſupport it. 2. This lan- 
ois had two viſible Urachz, and it is of an oviform figure, 
lomewhat reſembling the common figure of a man's bladder ; 
allo this Allantois touches the Placenta no where, unleſs at 
he neck E; but on the contrary, the Amnios is of the ſame 
rregular figure, as the poſition, motion, Sc. of the Fetus 
ote _ likewiſe, it covers the whole internal ſurface of the 
Placenta. 3. They who make this objection muſt ſuppoſe 
ſome hole in this bladder, and in the Amnzos, thro' which one 
mbilical rope may paſs from the Placenta to the Fetus; but 
uch a Foramen would be preter-natural, becauſe the navel- 
ſtring runs only from the Placenta to the Fœtus, under a coat 


aken from the Annios, and lies with the Fetus in the * 
E 2 2 
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of the Amnios, that is no where perforated. 4. The hole at 
the Fundus G was ſcarcely wide enough to receive the end of 
a man's finger, whereas the twins did not want fix weeks of 
their full time; fince therefore a Fætus of near eight months 
could not poſſibly paſs thro' this orifice, this bladder could not 
be an Amnios. 3 

Nothing in theſe Secundines is preter- natural, only that 
ſome things were not obſerved before; hitherto, anatomiſts 
have not allowed twins to lie in a common Amnios, but ſup- 
poſed that each Fetus had a diſtindt Amnios; the reaſon of 
this opinion might be, that ſome denying any urinary mem- 
brane, called every membrane they found, except the Chorion, 
an Amnios; and theſe finding two membranes in the Secundines 
of twins, ſuppoſed them to be two Amnii; that others grant. 
ing an Allantois, but not diſtinctly diſcovering it, but onl 
two membranes, alſo imagined them to be two Amnii; both 
theſe taking that for an Amnios, which might really be an 
Allantois; but fince one Chorion and one Placenta (being 
ever of the ſame number) generally ſerve twins, nay, ſome- 
times three Ftuss, why ſhould it ſeem ſtrange, that one 
Amnios, at leaſt ſometimes, and one Allantois ſhould ſerve the 
like number ? 

Tho' Mauriceau and Diemerbroeck think there is an abſolute 
neceſſity for every Fœtus to lie in a diſtint Amnios, and that 
otherwiſe, twins in the ſame membrane would grow together, 
and make a monſter; and Aquapendens further ſays, that all Oug 
gemellifica produce ſome other ſort of monſter ; yet it is molt 
certain, that Ova gemellifica exclude two perfect chickens, tho 
not both alive: Dr. Harvey indeed thinks it poſſible, that ſuch 
an Ovim may produce a monſtrous chick, if its Vitelli are con- 
tain'd in the fame membrane, &c. yet he does not poſitively 
ſay it muſt be fo; but Dr. Hale cannot ſee any more reaſon, 
why twins in one Amnios ſhould grow together, than that the 
hands or heels of the ſame Fetus ſhould grow to its own body; 
for how can the humours that lubricate a ſingle Fetus, and 
help it to move, join two together? Since the humours are the 
ſame, and the parts of the ſame Frys, as tender as thoſe of 
twins are, and lie as cloſe to one another, as twins do: It is 
very obſervable, that amongſt all the monſters we read of, 
there are very few, which ſeem to be made of two entire 
bodies joined together, and that moſt of theſe upon diſſection 
were found to have but one heart, one liver, c. whence it is 
moſt evident, that theſe monſters, and no doubt all others, 

were 
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tere originally monſters in the Ova, before impregnation, and 
ot fo for want of an Amnios; yet Diemerbroeck does not a 
ite boaſt his having firſt, as he thinks, found the reaſon, wh 

8 wins muſt lie in diſtint Amnii; but ſince the matter of fat 
t ſometimes at leaſt, as in theſe Secundines, where there was only 


dne Amnios, and two regular Fœtus's) is not true, his argument 
Wor a neceſſity of two Amnii for two Fœtus's, will never prove 
-alid, even where twins, and two Amnii are found; indeed 
any part may be made to grow to another, as is ſeen in the cure 
of hair - lips, Cc. but then the fibres muſt be firſt broken before 
There can be any union: Now Dr. Hale cannot conceive, what 
ould naturally break the fibres of the twins in the Nrerus; but 
altho' it is evident from what has been ſaid, that twins may lie 
iſt inet in the ſame Amnzos, yet there muſt be as many Crachi, 
as Fetus's; in theſe Secundines Dr. Hale ſaw two running over 
he Placenta, to the neck of the Allantois, the Urarhus paſſes 
nder the Amnios, as the other umbilical veſſels do, ad runs 
rom that part, where the umbilical rope is joined on to the Pla- 
enta, ſtreight to the Cervix F; 8 deſcribes the courſe of that 
rachus marked R at F Fig. 4. the other Urachns lay about a 
uarter of an inch laterally beyond that marked R in the ſame 
gure; by two Urachs the Dr. means two long roundiſh bodies, 

of a depreſſed figure; they ſeemed as large as a common knitti 

eedle, and were of a darker ſubſtance than the Placenta on 
which they lay; they appeared in every reſpect like that part of 
the navel ſtring, which is allowed by all anatomiſts to be the 
Urachus, and in like manner ſhrunk 1n two or three days from a 
acous ſubſtance to a mere membrane: Theſe two are the only 


ny entire urinary membranes that the Dr. prepared; = in the ſeve- 
n. ra! Secundines that came to his hands, he always found three diſ- 


ly ind membranes eaſily ſeparable. 
From hence we can better explain ſome phænomena; as void- 
. ng urine by the navel, and the breaking of waters from women 
half gone with child, and tell the conſequences of ſuch acci- 
nd dents; as alſo, better account for thoſe waters and bladders mid- 
he vives meet with, and direct them in their doubtful operations. 


An extraordinary Periodical Hemorrhage in the Thumb; by 
Dr. Wm. Muſgrave. Phil. Tranſ. N“ 272. p. 864. 


R. H--— ſervant to Mrs. Fennings of Burton in Somer- 
on ſetſhire, had from his infancy to the 24th year of his age, 
a periodical hemorrhage in one of his thumbs; the time of the 
rs, eruption was about the full of the moon, ſeldom more than a day 


* before, 
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before, or after it; the orifice was on the right fide of the nail oi 
the left thumb; he had not known the blood to be leſs in weigh 
at any one periodical diſcharge, than four ounces; and when hel 
came to be 16 years of age, the quantity was then increaſed t 
half a pound at each eruption; the manner of the flux was alſo 
remarkable; for without any pain in his head, difficulty of 
breathing, or any figns of a plethora, or other ſymptoms, ex- 
cepting only a ſtiffneſ; on the outmoſt joint of the ſaid left thumb, 
the blood uſed to ſpin out on a ſudden, with a confiderable force, 
in ſeveral little ſtreams, and continue ſo to do, till the greater 
part of the quantity was diſcharged; under this diſcharge, how, 
ever copious, he was ſtrong, and vigorous to the age of 24, from 
his moſt early, and tender years: At the age of 24, finding 
this evacuation troubleſome, and being uneaſy under it, he ſeared 
with a hot iron the part which uſed to open, and give vent to the 
flux of blood; Dr. Muſzrave ſaw the part, it was hard, and 
callous, about a quarter of an inch ; the ſearing had ſtopped the 
hemorrhage for about twenty years: This ſtoppage was in its el. 
fects very dangerous, and of ill conſequence ; for within a qua: 
ter of a year after it, he fell into a ſpitting of blood, bringing 
up from his lungs vaſt quantities thereof; this new complaint 
together with a cough attending it, reduced him very low, {, 
that Dr. Dyke of Somerſetſhire took him to be very far gone in 
conſumption; but by frequent bleeding, Cc. he freed him of thu 

Hemoptoe, yet did not give him the relief which was expected; 
for in a little time the patient fell into a moſt violent cholic, from 
no other occaſion, that c could diſcover, than his late illneſs, put. 
ting on a new form, and the matter ſettling on the bowels ; thi 
cholic was in good meaſure overcome by purging medicines, but 
a diſpoſition to it ſtill remained, for he had ever fince been often 
troubled with it, as alſo with a ſpitting of blood, on the leaſt 
catching cold, or motion: He had ever ſince the ſtoppage 0 
that firſt hemorrhage been weakly, fickly, of a fallow, faint 
look, much — as to health, in compariſon to what he en 
joyed during the time of its periodical returns; and this affordif 
an argument, that when nature has choſen, and for ſome time ex 
erciſed new and extraordinary methods of ceconomy, ſhe ſeems 
to be as fond of their continuance, as at other times, and in her 


moſt regular ſtate, ſhe is of that, which is her moſt uſual ande 

ordinary courſe, | Ne 

There is a further uſe to be made of this, and ſuch hk... 

monthly hemorrhages in men, whether by the thumb, per Pe 

nem, or any other part of the body; for theſe evacuations bens a 
analo- 
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10 alogous to the Menſes in women, confute the opinion of all 
g h, as derive that diſcharge from a Fermentum uterinum; for 
| he w can we think that the Men/es come from ſuch a local fer- 
I t zent, when a diſcharge, in all reſpects equivalent thereto, takes 
* lace, where no ſuch ferment is, or can be ſuppoſed. 5 
ex- iders, their Way of killing their Prey, ſpinning their 
ab; TWebe, Sc. by M. Leewenhoeck, Phil. Tranſ. No 272. 


p. 867. | 
Leewenhboeck about the latter end of February caught a 
black ſpider, and viewing it with his microſcopes, he 
oſerved that its body and legs were covered with a great num- 
er of hairs, that ſtood as thick as briſtles on a hogs back; tho? 
e legs were very hairy, yet were they ſo clear, that he could 


fly perceive the circulation of the blood in ſeveral veins, which 
andere not a hair's breadth diſtant from one another ; and afterwards 
the aw other fine blood-veſſels, that were not the tenth part of a 
er's breadth diſtant from each other; with the ſtrifteſt obſer. © 


tion, he could not diſcover the courſe of the arterial blood, but 
e could ſee, even in the ſmalleſt of the legs, three veſſels toge- 
er that conveyed the blood directly to the heart: Notwithſtand- 


4 do, that this animal is eſteemed a bloodleſs inſect by the ancients, 
n ; xcauſe they could diſcover no red matter in its body, when they 


ned, or cruſhed it to pieces; yet M. Zeewenboeck plainly per- 
ved ſome particles of blood, which according to all ap- 
arance were ſpherical, circulating in a liquid matter; but theſe 
articles of blood were extremely ſmall, in compariſon of thote 
lobules diſcovered in larger animals, for M. Zeewenboeck ſaw a 
pace of three hairs breadth in the veins, where no particles of 
Jood circulated ; and he alſo obſerved, that the blood was ex- 
[led with great ſwiftneſs : M. Leewenhoeck viewed this ſpider 
veral times, and at laſt in March he could fee the blood in one 
the arteries, but could not diſcover where the circulation 
gan, : 
M. Zeewenhoeck often took up that ſort of ſpiders, whoſe 
reech is Jarger and thicker than that of others, to ſee whether 
e could diſcover any circulation of the blood, but in vain; and 
fatisfy himſelf, whether they had any globules in their blood, 
e cut off one of the hinder legs of ſuch a ſpider, and viewed 
he blood that run out, in which he found but a very few glo- 
les; but upon wounding it in the fore - part of the body, and 
blerving the blood that flowed from thence, he d iſcovered abun- 
ance of globules therein; and cutting off part of the leg of 
another 


40 MEMOIRS of the 
another ſpider, he found more globules there, tho he could t 
perceive any circulation of the blood in the legs: M. Leenven: 
hoeck had often ſeen a ſpider hanging down from the branch of ali 
tree by a thread of his own making, and holding faſt by one fff 
his'hinder legs, which has three particular claws, two of which 
are at the very extremity, and each claw is armed with ſeveral 
teeth like ſaws, that towards the joining with the foot grow nat 
rower and cloſer together, and where the thread it has ſpun, ma 
be cloſe twiſted, juſt as in a pulley, on which clock-makers pu 
their lines to faſten the weight, which in the beginning is wi 
and large, but the longer it grows, the narrower it is. | 

Plate II. Fig. ). ABCDEFPF repreſents a ſmall part of th 
leg of a ſpider, B CD ſhew the two extreme claws, armed viii 
teeth like ſaws; E the third that hath no teeth, which clay 
M. Leewenhoeck ſuppoſes the ſpider uſes on ſeveral account 
this is certain, that when the ſpider does not wind itſelf by i 
thread upwards, but runs along its web, then it takes hold of th 
ſpun thread with this third claw; the above-mentioned ſpider 
provided with eight long, and two ſhort legs, which laſt 
out on each fide of the Lead, having ſuch claws as are befo 
mentioned; moreover, M. Leewenhoeck diſcovered eight diſtind 
eyes, two of which are on the top of the head, in order to fa 
what paſſes above him; below theſe were two other eyes, . 
look ſtreight forwards; on each fide of the head were two mo 
cloſe to each other; the two foremoſt to ſee, as M. Leewenhoed 
ſuppoſes, what paſſed collaterally before him, and the two hind 
molt to {ce the fame backwards. 

Fig. 8. ſhews that part ſeparated from the membrane or pell 
cle it lay in; PQ the eyes that look upwards ; K L thoſe tha 
look ſtreight forwards; I M thoſe that look ſide ways forward 
HN thole that look ſideways backward ; now that ſpiders eye 
are immoveable, having no muſcles belonging to them, it is ea 
to conceive how Mar) =o eight eyes are in order to look ro 
about, the more eaſily to cach its prey: M. Leewenhoeck fo 
that the ſpider has two inſtruments or caſes for its ſting in th 
tore-part of the head, which, when it does not uſe, it places! 
great order under its eyes, and between its two ſhort legs; the 
{tings are crooked like a claw, and very much reſemble thoſe « 
ſcorpions, or Indian Millepedes ; the ſtings of a ſpider have tt 
wards the extremity and on each fide a little hole, from when 
according to all appearance, when it ſtrikes its enemy, it eje&s 
liquid matter, we call poiſon. 
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10 Fig. 9. ABC DEF, Cc. ſheus the two inſtruments that 

„ontain the ſtings; B C the ſting as it is caſed or laid up; H IK 

= W he ſting extended, and ready to wound, C and I the ſmall holes 

ich go quite thro in each ſting, E F G the two rows of teeth, 

chk ich ſerve for a caſe to the ſtings, thele teeth are covered with 

"airs; CB is the ſting when at reſt; the two rows of teeth 

I. Leeuwen boeck ſuppoſes are deſigned to hold the prey it has 

rY unted, and ſtruck with its ſting, ſo faſt that it cannot be wreſt⸗ 

d from it; when he put two or three of the largeſt ſort of ſpi- 

ers in the glaß erved that when th h 

ers in the glaſs, he obſerved that when they met, they never 

parted without an engagement, in which one has been ſometimes 

ounded in ſuch a manner, that its body, was wet with the 

Wood ſpilt in the battle, and that it died ſoon after ; M. Leewen- 
ock always obſerved that the leſſer fled from the greater, and 
hen it happened that two of an equal ſize met together, neither 

etired, but held each other ſo faſt with their ſtings, that one 

ould remain dead without ſtirring once, and ſo wet with the 

lood it had loſt, as if it had lain tome time in water; M. Lee- 

hen hoeck had one ſpider that was wounded by his antagoniſt in 

he thickeſt part of the leg, from whence iſſued a drop of blood 

s big as a large grain of ſand; not being able to uſe this 

ounded leg to run away from his enemy, he raiſed it up an end, 

nd preſently after the whole limb fell off from his body; and he 

bſerved, that when they are wounded in the breaſt, or upper 

art of their bodies, they always die: M. Leewenhoeck obſerved 

at the ſpider cannot faſten its thread to any place, unleſs he 

rſt preſſes with his breech upon it, which preſſure cauſes a vaſt 

umber of exceeding fine threads to iſſue out of its body; fron 

hence may be concluded, that as ſoon as thoſe threads come 

to the air they Joſe their viſcoſity or ſtickyae's ; When M. Lee- 

renboeck opened or diſſected a ſpider in order to diſcover that 

iſeous ſtringy matter, which he took to be the beginning of 

eir web, he could not find it, being ſurpriſed how ſuch a ſtrong 

read could in fo ſhort a time proceed out of ſuch a moiſt body, 

rong enough to bear the weight of fix ſpiders; and when he 

deavoured to find out the manner, how they make their webs, 

ie and the ſame thread ſeemed to conſiſt ſometimes but of a ſin- 

le thread, and ſometimes of four, or five; but he could not ſee 

» the threads iſſued from the ſpider's body; M. Loewenboeck 

terwards took a ſpider, and laid it upon its back, ſo as that it 

uld not ſtir, and he pulled out with a very fine pair of pincers 

thread, which he could perceive ſticking out of one of the 

orking inſtruments, and at the ſame time he ſaw a great many 

. F vary 
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very fine threads ifluing out of its body, which as ſoon as they 
were one or two hairs breadth diſtant from the body, were 
joined together and ſo made thick threads; M. Leewenboeck 
contrived to faſten theſe fine threads whilſt they were divided, 
and juſt as they came out of the ſpider's body, which ſucceeded 
three ſeveral] times, and the oftner the better; yet tho' he uſed 
his beſt glaſſes, thoſe threads were ſo extremely fine, as almoſt 
to eſcape the fight; and in ſome places he found threads tha 
were 25 times as thick as others that lay next them. AY 
Fig. 10. MNOPQ repreſents a part of the threads 
which came out of two of their working inſtruments, and ar 
divided from each other, juſt as they iſſued from the body: 
Now, as we may perceive that a ſpider's web, which to the naked 
eye ſeems but fingle, does yet conſiſt of ſeveral other threads Wh 
and thereby acquires a greater ſtrength ; we may from hence ce. 
tainly conclude, that no flexible bodies (excepting metals, who 
parts are ſtrongly cemented by the force of fire) can attain to any a ' 
degree of ſtrength, unleſs they confiſt of long united parts, ani 
the more theſe parts are twiſted together, or — with any 
viſcous matter, the ſtronger they are, which 1s very obvious inM 
flax, filken thread, ropes, Sc. and thus alſo hair and woo), ac 
cording to its fineneſs has more or leſs ſtrength, becauſe each oi 
thoſe hairs conſiſts of longer and finer parts, which are not on 
united together by a viſcous matter, but are alſo armed with if 
{kin or bark, which joins more cloſely the contained parts; noi 
if we ſeriouſly reflect on the vaſt number of fine threads that a 
once proceed from the body of ſuch a ſpider, we muſt own tha 
it could not be otherwiſe; for to make a thread ſo thick and 
ſtrong as is neceſſary in a ſpider's web, with the viſcous matter 
thrown out of the animals body for that purpole, cannot be ſo 
ſoon done, nor be immediately congealed in the air, as the thin 
and fine threads, a 100 of which put together, will not, M. Zee 
wen hoeck thinks, make the 1ooth part of the thickneſs of 0 
fingle hair of his head; in a word, we may hereby diſcover the 
wiſdom of God in the perfection of his creatures. | 
M. Leewenboeck diſſected the body of the largeſt ſpider h 
could find, and having inveſtigated each part, he at laſt duſco 
vered the vaſt number of inſtruments, from whence each ſing 
thread procceded, yea, the number was ſo great, that he judged 
them to be at leaſt 400, but they did not lie hard by one ano 
ther, but were divided into eight diſtinct parts or inſtrument 
{o that if the ſpider {ſet all theſe eight to work at once, there 
would- proceed eight particular threads, which were 2 re 
Ividec 
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divided into a youu number of ſmaller; but one of the — 


} 

e threads was thicker than the other, hecauſe one part of the dy 
i WW would produce twice as many threads, as the other juſt by it; 
„hen M. Lecwenhoeck viewed the diſſected body with his mi- 


croſcope, and the place where the threads iflued, he found they 
were {hut up by five diſtin = which are pointed at the ex- 
remity ; but from the middlemoſt there proceeds no thread at 
all; the other four inſtruments, which ſhoot out theſe threads, 
are covered externally with thick hairs, ſo that all the ſmall in- 
ſtruments lie inwards, for this reaſon ( M. Leewenhoeck ſup- 
poles) that they may not receive any damage, when the ſpider 
reeps into any hole, where there is no occaſion of making its 
eb, or when it runs along the ground in queſt of its prey; now, 
pon ſeparating the above-mentioned four inſtruments, one ſhall 
ind other four lying between them, which contain yet ſmaller 
nd ſlenderer inſtruments, from each of which proceed exceed- 
og fine threads; after thoſe four inſtruments have been diſſected 
n order to expoſe to view what lies internally, the ſcene is much 
Wc ſame with that of a large field, covered with a vaſt number 
f pointed twigs, and each delivering out a fingle thread; theſe 
Wnſtruments are double, and may be compared to a reed that is 
hicker at bottom, than a- top; out of which proceeded another, 
he biggeſt end whereof was incaſed within the ſmaller end of 
he former, and out of the ſmaller end of this laſt iſſued a thread 
f an exceeding fineneſs; it ſometimes happened, that M. Lee- 
Nrenhoeck could not diſcover the working inſtruments in ſome of 
he above-mentioned parts, which he ſuppoſed, when the ſpider 
lid not employ them in making its web, were ſhut up, and he 
ould ſee nothing in the place where they were wont to proceed 
om, but their ſmall points or tips, but with a little ſqueezing, 
hey preſently appeared in great numbers; he alſo obſerved, that 
ome of thoſe parts, from whence the threads proceeded were 
arger, and longer than the reſt, which he ſuppoſed did uce 

hreads of an extraordinary bigneſs, in compariſon of the reſt: 
Now, if we take it for granted, as is really true, that a youn 
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 heFpider juſt came out of the egg is zoo times ſmaller than a ful 
(corown ſpider, and at the ſame time allow that this young ſpider 
as all the working inſtruments within its body, as the old one, 
geo which, as it grows in bigneſs, are alſo enlarged in proportion) 


ve muſt neceſſarily conclude that the threads ſpun by the young 
pider, are 300 times ſmaller than thoſe ſpun by the old one, 
hich finenels is ſcarcely conceivable. 


F 2 8 M. Tee- 


44 MEMOIRS of the 
M. Leewenhoeck always obſerved, that when the ſpider does 
not faſten its thread at one ſtretch, it is drawn inwards with benty 
and krinkles, upon which he concluded, that each of thoſe fine 
threads was round of itſelf, but by the addition of ſeveral other 
threads it acquired a flatneſs, as ſeveral common threads laid to- 
gether appear to us; the ſame thing is alſo obſerved by gold 
wire-drawers, whoſe threads, if they break, or hang looſe, 
krinkle, and then always appear — 7 95 
Fig. 1. KST U ſhews one of the four outermoſt inſtruments, 
with all its quills or reeds, which put together is not ſo large a 
a grain of common ſand; from whence we may imagine how ſmal 
thoſe inſtruments muſt be, and how fine the threads are, incaſed 
within them; in the ſaid figure at W the working inſtrument; 
ſtood as thick by each other, as they do between K and 8; 
moreover, that part from the fight: was not covered with thoſe 
forts of quills, — with hairs only; the number of quills, upon 
twining this inſtrument about, was upwards of a 100; M. Zee 
Wenhoeck obſerved before, that a few of theſe inſtruments were 
larger than the reſt, and conſequently produced a larger thread 
Fig. 12. AB and DE repreſent two ſmall inſtruments that ſtood 
between two others, one of which had a krinkled or harled 
thread; it ſometimes happened when M. Leewrenhoeck ſqueeſed 
ſuch an inſtrument as Fig. 12. inſtead of threads, there iflued out 
matter that became a round drop, which he ſuppoſed was occa- 
fioned for want of a continuation of the ſame matter ; whereas 
the other parts that ſtood next produced threads; when M. Lee. 
cen hoeck prefled the hinder part of the ſpider's body pretty 
hard with his tongs or pancers, it frequently . that 2 
round particle, the third part of an inch in length, and as thick 
as a horſe hair, iſſued out, very tranſparent, and of a tough and 
viſcous nature; which ſuggeſted to M. Leewenbhoeck, whether 
this might not be the ſubſtance whereof the threads were formed, 
and alto whether the body of the ſpider was not framed in ſuch 
a manner, as to be able to. preſs, or infinuate into its working 
inſtruments that mater, which was the foundation of the thread 
iſſuing from thence z he often cut off a piece of that part of the 
ſpider's body from whence theſe threads proceed, and he after 
wards drew out long threads. 
MN. Leewenhoeck, at one time, took a very ſmall frog, the 
length of whoſe body was about an inch and a half, which he 
put into a glaſs tube, together with a large ſpider, in order to 


ice how they would behave; when he obſerved that the ſpider r 
paſt by the frog without touching him, yet it exerted its ſting), 
| f b as 
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ik it intended to have fallen directly upon the frog; aſter- 
ards M. Leewenhboeck cauſed the frog to run againſt the ſpider, 
ho thereupon ſtruck it in the back with its ſtings, and wound- 
W1 the frog in ſuch a manner in two ſeveral places, that in one it 
ft a red ſpeck, and in the other a blue one; hereupon 
Wi. Leervenhoeck brought them . voge again, when the ſpider 
ruck its ſtings inta the frog's fore- eg, who, upon that ſtruggled 
hard, that the ſpider was forced to leave it, and he obſerved 
1at tome few of the blood - veſſels in the frog's legs were wound- 
; once more M. Leewenboerk forced the frog to juſtle againſt 
Wc {pider, who upon that ſtruck both its ſtings into the frog's 
cc, after which they both ſtood ſtill about half a minute, then 
Wocning the glaſs he took the ſpider out, whilſt the frog Jay ſtill 
bout an bour, and then ſtretched out its hinder legs, and died. 
The next day M. Leewenboeck took another frog about the 
Wm: fize with the former, and another ſpider, and putting both 
o the fame glaſs, the ſpider paſſed by the frog without med- 
ling with it, but when M. Leewwenboeck ſhook them ſuddenly 
ether, the ſpider ſtruck both its ſtings into the frog's back, 
ut he could not perceive that it was wounded fo far as the 
eins, for there was no blood ſpilt; this frog was very ſhy of the 
ider, and as ſoon as the ſpider came near it, or touched it with 
s feet or claws, the frog uſed its utmoſt efforts to avoid it; 
gain, M. Leexwenboeck brought the frog fo near, as to touch the 
pider with the fore- part of its hody, who thereupon gave it two 
lows with its ſtings in the lower part of the head, one of which 


u erced the blood-veflels, ſo that there remained a red ſpot; the 
ider quitted the frog preſently, becauſe of the ſtrong efforts 
cke other made to get rid of it, and then the ſpider ſet itſelf to 


Jeanſe its ſtings with a liquor that came from its mouth for that 
urpoſe; after that, M. Leewenhoeck ſeparated the ſpider from 


eee frog, and viewing the circulation of the blood in the latter 
ich {<< whether there was any alteration therein, occaſioned by the 
io ound received from the ſpider, but he could diſcover none, nor 


ould he perceive that the frog had got any harm, for next day 
was britk, as if nothing had ailed it: Now, it is poſſible that 
e ſtinging of ſpiders in hotter countries may be more pernicious 
an in our climate; and it is alſo poſſible, that this ſpider might 
ave lately ſpent its poiſon, by wounding another ſpider, or ſome 
ther animal; when M. Leewenhoeck had kept this frog four 
ays in the, glaſs tube, and found that he was never the worſe 
r the ſtinging of the ſpider, he flung it into the an" 

| obſer. 
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obſerved that it endeavoured to ſwim towards land, as all 
do in deep waters, for fear of being devoured by the fiſh. 

M. Leewenhoeck obſerved the blood of a ſpider, and found 
that every particle of blood conſiſted of ſeveral other ſmaller 
ones, each of which he ſuppoſed was compoſed of ſix others, 
analogous to the blood of the human body, and moreover he 
obſerved ſeveral other, yet ſmaller particles, ſome of which were 
leſs than others; but theſe laſt particles were not viſible, till 
the fine Serum of the blood was quite exhaled ; moreover, in 
viewing the blood that iſſued from the feet that were cut off, 
M. Leewenhoeck obſerved, if he look'd any time upon it, the 
Serum would exhale, and the ſalt particles would cleave to 
ther, like ſo many fine twigs or branches, reſembling. the night- 
dew when congealed on glaſs- windows; but when he forbore 


looking, and laid the glaſs by, the air being cool, the cryſtal. 


liz d ſalts returned to their former figure; and again, if he 
brought his warm hand but for half a minute near the glaſs, all 
the ſalt particles were coagulated again; but by breathing a 
little upon them, they were quickly reduced to a clear water; it 
was curious to ſee theſe ſalts, which ſeem'd to have their riſe 
from a point, or exceeding ſmall particle of blood, ſtream and 
branch themſelves; as it were, into trees: Afterwards, M. Lee- 
2wenboeck took up another ſpider, and put it into a glaſs-tube, 
in order to diſcover the circulation of the blood, which he ſaw 
very plain, both in the veins and arteries; and its legs _ very 
tranſparent, like thoſe ſpiders found on trees or ſhrubs, he ſaw 
ſeveral times a ſudden and briſker motion of the blood, which 
he ſuppoſed might be occaſioned by every ſyſtole and diaſtole of 
the heart: M. Leewenhoeck took another ſpider he found on a 
thiſtle, which was eight times ſmaller than the large garden one, 
and eaſily perceived the circulation of the blood both in the veins 
and arteries: In the middle, or about the latter end of October, 
M. Leewenboeck took ſeveral of the largeſt ſpiders he could find, 
and ſhut them up ſeverally in glaſs-tubes, in order to lay their 
eggs, and to ſee what he could diſcover in the ſaid erhes he 
found in their excrements the entire wings, heads, and legs of 
{mall flies, which were fo large, that he could not conceive 

they paſs d thro' their bodies; on the zoth of October, he 
obterved that two of the ſpiders had laid eggs, and had in a few 
hours covered them with a vaſt quantity of their web; which he 
took, and the eggs incloſed therein, and opening ſeveral of them, 
he ſound they were of a yellowiſh colour; theſe eggs were almoſt 

| | rou 


- — _ Cc. ul woo Co —u  - wo — n S w 1 —_— =— - __ —_—_ 


mr . .c. © Je NR = aa oy fnibk oo os co”. www > ac «= ami fovocoo wo tos cc fy mm. 


— 


ASSESS TC RISE TT OST CO Cot hora: 


2 


ROYAL SOCIETY, 47 


round, and the axis of one of them was about the zoth part of 
an inch, and when they lay — they made a roundiſh 
body, whoſe axis was half an inch; but if you look 'd ſideways 
upon them, their diameter appeared to be the fourth part of an 
inch; from whence it is very eaſy to calculate what a vaſt num- 
ber of eggs one ſpider will lay : Upon a narrow view of this large 
heap of camp that lay in order by each other, one would be a 
to judge it impoſſible for ſuch a number to proceed from the body 
of one ſpider ; but the wonder will ceaſe, when we conſider, that 
the eggs are not exactly round, while they lie in the ſpider's 
bod being preſſed together, they aſſume particular figures; 
theſe eggs being round, ly ing in order, and touching each other 
but in one point, muſt needs take up more room, than when they 
lay in the ſpider's belly; the membrane, or ſhell, of theſe eggs is 
very weak, ſo that in endeavouring to ſeparate them, becauſe 
they ſtick to each other by a viſcous matter, M. Zeewwenhoeck 
could not help oftentimes breaking them. 

On the laſt of October, about five in the evening, M. Lesen- 
hoeck obſerved, that another ſpider had made its web againſt the 
ſides of the glaſs-tube, in order to lodge its eggs there; and 
whereas, before he could not imagine how the ſpider had placed 
its eggs in the middle of the glaſs, he was now fully fatisfied on 
that matter, for he plainly ſaw that the ſpider made its web like 
a thick bed againſt the glaſs, that as yet there were no eggs in 
it; and what was moſt remarkable was, that this bed was not 
flat, but had a well contrived hollowneſs within, not exactly 
round, but oval; about 4o minutes after, viewing the ſpider 
again, found that the ſaid bed was not only full of eggs, but that 
there was a large heap of them ſtanding above the bed, and the 
ſpider very buſy in covering them on every fide with its web, 
uſing its two hinder feet, as well as its breech to faſten the threads 
that proceeded from thence, and to range them all in order; all 
the 1pider's working inſtruments were open, and all of them 
ſeemed to deliver out thread for the work; ſometimes the ſpider 
raiſed up its body a ſtraw's breadth, and then removed it as 
much, that the threads might have a freer paſſage the better to 
cover the eggs; when the ſpider had laid all its eggs, its body 
was not the fourth part ſo large as before, and tho' lately ſmooth 
and diſtended, 1t was now fal of wrinkles and cavities; on the 
zoth of October, M. Leewenbhoeck carried ſome of the eggs in a 
arty about him, to ſee whether the heat of his body could 
hatch the young ſpiders, which uſually come out of their e 
in ſpring; but at laſt the moiſture was all exhauſted, and no 
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young ones hatched ; from which experiment M. Zeewenhboer 
concluded, that theſe eggs had not been impregnated by the 
male, as alto, that all ſpiders, which in the Jatter part of the 
ray: have large bodies, are full of eggs; on the 7th of November, 

e law fix or eight eggs laid, which did not come out of the 
hindmoſt part of the body, as in all other animals, but from the 
upper part of the belly, not far from its hinder legs, where grow 
a fort of a hook of a particular figure, which comes partly over 
the aperture, from whence the eggs iſſue; but in order to be fully 
ſatisfied in this matter, M. Leewenhoeck took ſeveral ſpiders that 
had not yet laid their eggs, and laying them on their backs, he 
preſſed their bellies, whereby he not only had a clear view of the 
aperture, but by ſqueezing a little harder, he forced out ſeveral 
eggs, but there did not proceed the leaſt moiſture from the hin- 
der part of the body; 1 experiment convinced him, that tha 
was the place from whence the ſpider diſcharg'd both her egg 
and excrements. 

Plate II. Fig. 13. ABC repreſents a ſpider of an ordinary 
ſize, as it lay on its back, with the legs contracted, as if it wa 
__, in order to ſhew the aboye-mentioned aperture; D the 

ok. 

Fig. 14. GH IK ſhews the hook ſeparated from the ſpider's 
body, as it appeared thro' the microſcope; between I and K are 
ſeen the wrinkles or folds, which M. Zeewenhboeck 1magined 
were made to produce a more than ordinary motion; E F thews 
the part that joined it to the body; and he does not know, whe: 
ther the foreſaid hook might not be deſigned to range the eggs in 
order; in the ſaid Fig. 14. between F and G are two round balls, 
but he could not imagine their uſe. 

January iſt, was the third time M. Leewenhoeck took 
ſpider's eggs, and putting them into a glaſs-tube, he carried 
them about him; the eggs were laid by the largeſt ſpider he had 
ſeen laſt ſummer, and it was one of the laſt he could meet with 
in the gardens; he viewed them ſeveral days without opening, 
and finding no alteration, which he attributed to the cold wes 
ther, he Kg not look upon them for four days, but upon the 
17th of the ſame month, in the morning, viewing them again, 
he ſaw 25 young ſpiders that came out of ſo many eggs; and 
about 25 more, whoſe bodies were but half out of the egg-ſhell, 
and ſome of them had their ſhells hanging on their tail; and in 
the evening, about 6 o'clock, he reckon'd 150 young ones ; the 
next day he viewed them again, when he concluded that no 
more {piders would come out of the eggs, and that ſeveral which 
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be law lying about the glaſs were — and that in others, the 


young ſpiders were dead, the number of which he reckon'd was 
about 50, and about 10 or 12 eggs were-blackiſh; when the 
glas obe, where the young ſpiders were, had lain out of his 
ket but 15 minutes, in very cold weather, he could hardly 
diſcover any life or motion in ſome of them; but as ſoon as the 
laſs was warm'd a little, they were briſk and lively, and moſt of 
them got together like ſwarms of bees, and ſo hung about the 
web, where tne eggs had been lodged before. | 
On the 2 1ſt of January, he could perceive the eight eyes in 
every ſpider, which before were not ſo viſible; but being now of 
a brown, or darkiſh colour, they were eafily diſtinguiſhable 
from the fore-part of their body, which was white, as the hinder 
part was yellowiſh ; Now, if we conſider, what a vaſt number of 
ipiders are 8 one, and in how ſhort a time, we cannot 
conceive whence, or how, they get their food, eſpecially ſince 
the old ones, as far as M. Leewenhoeck could fee, fed upon 
nothing but animals; on the 22d of Zanuary, he obſerved that 
the legs of ſeveral ſpiders, which had been, before clear and 
tranſparent, did now aſſume a dark colour, and afterwards began 
to be covered with hair, whereas he could perceive none a little 
before; on the 2.3d, their legs grew darker, and ſo did the hin- 
der part of their bodies, whence their web proceeds, which alſo 
began to be covered with hairs; then he obſerved, ſeveral parti- 
cles of a watery matter hanging on the ſides of the glaſs, which 
he had — ek taken any notice of; but now there was ſo 
much of 1t, that the barren eggs, which before rolled freely about 
the glaſs, were glewed on to it by this viſcous matter, which ſo 
much abounded, that the young ſpiders had much ado to paſs 
thro' it; he likewiſe obſerved, that they had caſt their very thin 
ſkins, and began to be much nimbler in their motions ; the 2 5th, 
he ſau them ſpin a thread, and manage it with their hinder feet, 
as well as the old ones; he obſerved that they had eat up the 
barren eggs, and the others, wherein M. Leewenhoeck ſuppoſed 
the young ones were dead, to the number of 50; for a few days 
after there remain'd nothing, but the bare ſhells. * | 
M. .Leewenhoeck compared the threads of a full- grown ſpider 
with a hair of his beard, the thickeſt part whereof he ond 
before the microſcope, and according to the niceſt obſervation, 
he judged that above 100 of thoſe threads laid together, did not 
equa] the diameter of a hair of his beard; now ſuppoſing this 
hair to be round, 10000 of the fine threads of a ſpider's web, are 
not thicker than a ſingle hair of a man's head; now if we add to 
Vor. IV. 2 G this, 
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this, as it is moſt certainly true, that 400 young ſpiders, when 
they firſt begin to ſpin, are not, one with another, bigger than 
a full-grown one, and that each of thoſe young ſpiders is pro- 
vided with all the working inſtruments, as the old one, it would 
follow, that the ſmalleſt thread of ſuch a young ſpider is 400 
times {maller than that of a great one; and if ſo, then 4000009 
threads of a young ſpider are not ſo big as a hair of a man's 
head; but then again, if we conſider of how many parts one 
of thoſe ſmalleſt threads conſiſts, we muſt ſtand aſtoniſhed: 
M. Leewenhoeck obſerved, that half the young ſpiders were 
ſmaller in the hinder part of their bodies than the reſt, which 
laſt he ſuppoſed to be males; as alſo, that moſt of theſe young 
ſpiders had bored into the web, and in a manner lodged them. 
Gives therein; which made M. Zeewenhoeck ſuſpect, that for 
want of other food they had fed on the web; and the rather 
becauſe, ſome of them were grown pretty big; on the zoth of 
n moſt of them were employed in weaving their web, 
o that the glaſs ſwarm'd with them; on the 8th of February, 
M. Leewenboeck could perceive that ſeveral of the ſpiders had 
eat one another up, „. the very time he look'd upon them, 
there were four that had almoſt devour'd one, and here and 
there, he ſaw pieces of legs, and at laſt the ſhells of the barren 
eggs were ſo plainly eat up, that he could ſee nothirg remain- 
ing of them: On the 1oth of February, M. Leewenboeck's 
ſpiders were reduced to half their number, and ſuch as re- 


mained were eating the thickeſt of their companion's legs; 


theſe ſpiders diminiſhed daily; fo, that on the laſt of the ſaid 
month, he could ſee but 30 of them alive; among which a 
few were 20 times as big as ſome of the reſt; on the 5th of 
March, M. Leewenhoeck could ſee but three or four alive, and 
about the web he obſerved a black matter, about which the 
=_ iwarm'd very much; and he found that it was nothing 
elſe, but a heap of legs of ſuch young ſpiders as had been de- 
voured: M. Leewenhoeck kept by him the eggs of ſeveral 
ſpiders in glaſs-tubes, and particularly on the 24th of January 
he put the eggs of two different ſpiders into two diſtinct᷑ glaſſes, 
and on the 6th of February he could perceive in one of them 
three — — crawling out of the web; he took one, 
whoſe egg · hell ſtill hung at its tail, and ſer it before his mi- 
croſcope in the open air, and tho' the fore - part of its body was 
as clear as glaſs, yet he could not perceive the leaſt motion in 
the inner parts; from whence he concluded, that the heart was 
not in their breaſt, for had it been there, he muſt needs have 
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perceived its motion; therefore, he believ'd it lay near the 
eyes, where it was not ſo tranſparent; for that the expulſion 
of the blood in a ſpider proceeds from the heart, 1s, he thinks, 
not to be 3 M. Leewenboeck endeavour'd to diſcover 
the circulation of the blood in the legs of theſe little animals, 
which obſervation ſucceeded with him ſeveral times; when 
he caſt his eyes upon the binder part of their bodies, he could 
perceive, that their intrails conſiſted of a vaſt many globules of 
ſeveral fizes, of which the eggs are compoſed ; on the jth of 
February, M. Leewenhoeck could not perceive that there were 
any more young ſpiders come out of the web, but he ſaw at 
leaſt 25 egg-ſhells lying without the web; on the gth of the 
ſaid month a few young ſpiders were come out of the web, 
that had caſt their ſkins, and others were crowded together in 
the web; on the 1oth, all the young ſpiders had got out, and 
ſhed their pellicles, before which time M. Leewenboeck did 
not believe they endeavour'd to come out; on the 12th of 
February he laid one of the glaſs-rubes upon his desk, to ſee 
how the ſpiders would fare in cold weather, and next morning 
he found that moſt of them were crept into their web; but 
after he had carried them ſome hours in his pocket, he found 
that they were come abroad again; the 2oth, he took two 
young ſpiders out of the ſaid glaſs-· tube, and pong them into 
another that was thinner, he | Se; both ends with paper, ſo 
that they might not get out, and yet have air enough; the 
14th of April, he perceived that one of the ſpiders lay dead, 
and the other was very well and lively; but on the 26th, it 
began to flag in its motion, and next day it was alſo dead, 
and yet he could not ſee that the one had hurt the other; 
whereupon, he concluded, that theſe young ſpiders will live 
more than two months, if it be cold weather without eating. 

In the great glaſs-tube, from whence M. Leewenboeck had 
taken the above-mentioned two ſpiders that had been hatched 
at the ſame time, there were ſtill (it being then the 26th of 
April) 20 young ſpiders alive, fitting altogether on the web, 
which they had ſpun, without once touching, or running about 
the glaſs, becauſe, as M. Leewenhboeck ſuppoſed, the glaſs was 
too cold for them; and on the 2:d of May, there were but 
three of them living, which he could not perceive grown much 
bigger; the reſt lay by as dead, but moſtly devoured by the 
longeſt livers; the young ſpiders in the {econd glaſs tube, 
which M. Leewenhoeck carried about him a long time, did not 


lire near ſo long as the others, the reaſon whereof was, as 
G 2 M. Tee- 
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M. Leewenhoeck thinks, that the warmth of his body cauſed 
them to perſpire the more, and conſequently, made them ſtand 
in need of their food the ſooner : He had the eggs of fix ſeveral 
ſpiders, which he often viewed, to know when the young ſpt. 
Tor would come out; and on the 2oth of May, he obſerved, 
the eggs change colour a little; and on the 22d, the young ones 
were hatched, and lay ſo cloſe to one another in the web, that 
they took up bur little more room, than when they were in 
their ſhells; and M. Leewenboeck could not diſcover any mo- 
tion in them, only ſuch, as lay outermoſt, moved their legs a 
little; when M. Leewenhoeck took the fleſhy muſcles out of 
their legs, and view'd them thro' a microſcope, they were very 
tranſparent, and they ſeemed to be one body; but when he 
came to ſeparate them, he found that they were compoſed of 
very long particles, each conſiſting of ſo many Rug æ or folds, 
that the muſcle could be either dilated or contracted, as occa- 
ſion required. _ 


Strange Bones dug up near Canterbury, and of the Iſthmus 2545 
joined France and Britain; by Mr. John Somner, Phil. 
' Tranf. No 272. p. 882. 


M R. 7ohn Somner, in September 1668, ſinking for a well 
| at a new houſe of his at Chartham, a village about three 
miles from Canterbury, towards Aſpford, on a ſhelving ground, 
or bank- ſide, within 12 roods of the river, running from thence 
to. Canterbury, and ſo to Sandwich-haven; and after * 
dug for that purpoſe about 1) foot deep, thro' gravelly an 
chalky ground, and two foot into the ſprings, he turned up a 
* of ſtrange and monſtrous bones; ſome whole, and other 
roken, together with four teeth, ſound and entire, but in a 
manner petrified ; each tooth weighing ſomewhat above half a 
pound, and ſome of them almoſt as big as a man's fiſt ; Ludo- 
vicus Vives mentions ſuch a tooth, but a little bigger, which 
was ſhewn him for one of St. Chriſtopher's, kept in a church 
that bore his name; juſt ſuch another tooth was ſeen by Acoſts 
in the Indies, dug out of the ground in one of their houſes 
there, with ſeveral other bones, which put together repre- 
ſented a man of a formidable bigneſs; and ſo muſt we have 
Judged of theſe teeth, and the body to which they belonged; 
had not other bones been found with them, which could not 
be human; ſome who had ſeen the teeth, and by ſome other cir- 
cumſtances, were of opinion, that they were the bones of 3 
Hippopotamus, or ſea-horſe; the earth, or mould, about 1 
+£ f and 
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und wherein they lay, AE a ſea-earth, or -fulling- 
arth, without a ſtone, unleſs you dig three foot deeper, and 
then it riſes a perfect gravel. ; ; 
Mr. Sommer ſappoſes it to have been ſome marine or ſea- 
dred animal; but how then, will ſome ſay, ſhould it poſſibl 
ome there; and at ſuch a depth under ground too? To whic 
e anſwers. I. With as little wonder as a land animal ſhould 
come thither. 2. The mould, ſoil, or earth, wherein it lay, 
as altogether miry, reſembling the ouſe on ſeveral parts of 


the ſea-coaſts both in * and abroad; but how can it 
of Wpoſlibly (may ſome ſay) be a ſea-animal, when found at fo 
y Wrcmote a diſtance from the ſea? For the ſolution of this 


and ſuch like doubts, Mr. Somner branches out the argument 
into theſe four following queries : | my 
rt. Whether the fituation, condition, face, and figure of the 
place may poſſibly admit of the ſea's once inſinuating itſelſ 
thither ? * 

2. Whether (that poſſibility being granted, or evinced) the 
ea did ever actually infinuate itſelf fo far, as to reach this 
place, and when? 2 . 

z. How, with any probability, and when, this valley or 
level, being once cover'd with ſea, ſhould come to be quite 
deſerted and forſaken by it, as it is at this day; the ſea not 
approaching it by 12 miles, or more? 2 | 

4. By what means, the ſea having once had its play there, 
this creature came to lodge, and be found ſo deep in the 
ground, and under ſuch a ſhelving bank. wes! 

1. As to the firſt, viz. the aptitude of the place for the ſea's 
influx or infinuation ; ſuch as know the ſituation, cannot but 
know and. agree that it is ſo; for it is a part of that wide, fair, 
and fruitful level, or valley, extending itſelf no leſs than 20 
miles in length, between a continued range of hills, downs, or 
high grounds, lying at a pretty diſtance from each other all 
the way; beginning at the eaſt Kentiſh ſhore, and ſtretching 
weſtward by Sandwich, Fordwich, Canterbury, Chartham, 
Chilham, Godmer ſham, Wye, and Ashford, ſometimes in a direct, 
lometimes in a winding courſe, as far as that famous _ 
level of Romney-marſh; and is waſhed and watered all along, 
it leaſt from about Aſhford, by a pleaſant river, running thro? 
the midſt thereof, as far as to Sandwich, and there emptying 
tlelf into the fea, by the creek or haven; there is no obſtruc- 
tion at all, by the interpoſition of hills, or high ground, to 
controul the free play and paſſage of the ſea tor ſo many miles 
Bo ther, If 
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If any will object that Canterbury lies in the way, as an ch 
firution or — anſwer is eaſy; for altho' — city ſeem 
and indeed is, at this day, for the moſt part ſomewhat elevate} 
above the reſt of the level or valley; yet not ſo much as to defen 
itſelf many times from floods in the lower, and moſt depreſſe 
parts thereof; even by the ſprings it ſtands upon, to its great da 
mage and annoyance; towards helping of which, by the care d 
former ages, it is very certain, as is daily experimented hy 
digging wells, vaults, cellars, and the like, that the moſt part d 
this city, not excepting the very heart of it, is made — raiſed 

round, the marks of foundations upon foundations, to a very con 
derable depth, appearing daily, and the ground, as at Anſter 
dam, Venice and elſewhere, for — ſuperſtructures, is in 
ſeveral places often ſtuck and ſtuffed with piles of wood, or lon 
les and ſtakes, as both well- and cellar-diggers have inform 
Somner ; nay, and as if the river had ſometimes had its courk 
or current, where now the bull-ſtake market-place is kept, pin 
and other like tanners utenſils have, not many years ago, bee 
met withal in digging for cellars thereabouts; and moreover, 
Mr. Somner's next neighbour in Caſthe-ſtreer, within theſe x 
ears, ſinking a cellar, did five or fix foot deep, light upon 
rong and well-couch'd arch'd piece of Roman tile or brick 
whereof Mr. Samner was an eye-witneſs; however then, Canter: 
bury may now ſeem to ſtand in the way of the AÆAſtuary; yet tim 
was, when in all probability it did not; when, to wit, the fol 
which the city now occupies, as the reſt of the whole valley both 
above anc! below it, was of too low a pitch, to be an obſtacle to it. 

2. As to the ſecond enquiry, vig. whether probably the ſe 
ever actually inſinuated itſelf fo far as this place, and when? The 
anſwer is not ſo eaſy, for we have no records of it; the beſt aud 
oldeſt account we have of the condition, ſite and conſtitution of 
theſe our eaſtern parts we owe to Julius Ce/ar, and the Roman 
after him ; from whom we have not the leaſt ſpark of light to 
ſuch a difcovery ; rather indeed the contrary, both the ſea coal, 
and in- land parts by their relation, bearing in a manner one and 
the ſame face and figure then as now; however, there are ſeveral 
Criteria or tokens that the level was ſometimes an ÆAſtuary ot 
arm of the ſea; for inſtance, beſides what may be inferred from this 

arce] of teeth and bones now under confideration, there 15, 
Mr. Somner thinks, much probability for it from the name of 
their river Sure, very often of old called and written Æſtur, ot 
Eſture, &c. which Mr. Somner does not doubt comes from the 


Latin Aſtuarium, and was in proceſs of time corrupted and 
con- 
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ontracted into Sture and Sroure, giving name in part to Frou. 
ouch-pariſh about fix miles eaſtward from Canterbury, ſo cal- 
d ſrom the rivers diſemboguing there into the ſea flowing up 
ither; as alſo Fung name to a manor of the Archbiſhop, that 
or ſome ages paſt, and to this day is called Weſt-gate Court, at 
anterbury, but more anciently, as in the Conqueror's time (wit- 
ſs Domeſday- book) was called the manor of Eſture and Eſtu- 
/ate, from its ſituation by the Hure or Stoure; from which 
rewiſe, without doubt the lord Finch's ſeat in —— about five 
fix miles nearer the ſpring-head, now vulgarly called Zaft- 
ward, was of old ſometimes called Eſture, at other times Ee- 
ure. | 
As by the bones and teeth, now under conſideration, we have 
W inſtance on that fide of the valley for the probability of the 
a's occupying it formerly, ſo Mr. Somner gives another the 
poſite fide z by credible relation a place called Veſtbere, an 
cure village about three miles from Canterbury, eaſtwards, 
ing under the brow of the hill that ſtretches out by Up. ſtreet 
far as to the weſt end of Sar-wall, by which you enter into 
anet, upon the like occafion as at Chartham, viz. digging a 
ll, at a very great depth, there were turned up ſtore of oi 
d ſuch like ſhells, together with an iron · anchor firm, and un- 
ppaired ; Mr. Sommer had been likewiſe told of an anchor dug 
at Broomedowne, on the ſame fide of the level ſomewhat 
ove Canterbury, weltwards. 5 
z. The third query is, how with any probability, and when 
is valley or * being once ſea · land, ſhould come to be quite 
ſerted and forſaken by the ſea, as it is at this day, the ſea not 
proaching it by 12 miles or more: In anſwer, Mr. Somner 
ants, that in call this level was once an arm of the fea, it was 
very long ago, that we cannot reaſonably think, that Canterbury 
hether as a city, or as never fo mean a village) was then a 
t o ce inhabited, which perhaps it might have been, if not in 
lius Cæſar's days, yet undoubtedly, not long after; for we 
ve an account of it, as well as of other places in Kent, in the 
e of the Romans, both from Prolemy the Geographer, Anro- 
nus's [tinerary and elſewhere; and we have no elder records of 
itain, that we may confide in as authentic, before the time of 
> Romans, to help us in this ſcrutiny ; we mult therefore, either 
ow off all further enquiry, or caſt about for information as well 
we can ; ſuch as are for the latter tell us, that the world being 
ny thouſand years old, manifold are the alterations, which 
ie hath made in ſeveral parts; to the notice and _ 
whereof, 
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but be of that opinion ;- eſpecially, when he has added this on 
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whereof, no written records, or unwritten tradition at this day; 
can reach or direct us; of ſuch a nature they conceive this of tu 
Eſtuary may be, ſo very ancient, that time hath quite wore c, 
the memory thereof; and a parallel caſe with the preſent, is, tha 
of the ſea's breaking, burſting, and cleaving aſunder that AH 
or neck of land, between Gaul and Britain, which made t 
latter of the ſame continent with the former; ſuch things, it ii 
certain, have happened elſewhere; thus, ſays Seneca, that n 
ſea had rent Spain from Afr:c ; as alſo, that Sicily was divide 
from Traly by Deucalion's flood; more inſtances of this kind af 
to be found in Cambden's Cantium, and elſewhere; and alu 
there be no certain evidence of ſuch an accident here, either fron 
ancient hiſtorians, or geographers, yet the thing is ſo ſtrong 
and rationally argued, eſpecially by Cambden, as alſo by Ve 

— and the conjecture is bach 
with ſuch plenty of probable Criteria, that Mr. Somner can 


argument, omitted by Cambden and the reſt; viz. that by a a 
ſtant received tradition, that large and ſpacious level, Rom 
marſh, containing, according to Mr. Cambden, 14 miles in leng 
and eight in breadth, was ſome time fea, lying wholly und 
ſalt-water; and is therefore, by ſome not improperly called d 
ſea's gift; Mr. Somner thinks, if he can guels at the time, a 
occaſion of the recovery of both that and Canterbury. levels fr 
the ſea, he ſhall pitch upon that of the ſea's breaking thro, 
in time waſhing away that It hmus between Dover and Cali 
and whereas formerly Romney-level (which had its Stoures i 
Eſtuaria as well as ours) and this other, were but one and th 
fame level, and lay under the fea, becauſe no high lands, inta 
poſe to impede their conjunction; now both the one and the oil 
(the ſea having ſo much more play than Yormerly, by clean 
aſunder the 1thmus) were recovered from it, and of an ſtu 
became ſuch a rich and noble level or valley, as is ſecond 
none in England; from hence Mr. Somner thinks, might be tab 
a hint to confider the Netherlands or low- countries, and enqu 
whether theſe in whole or in part, might not have ariſen out. 
and be conjecturally aflign'd for our Kentiſh low-lands. | 
4. As to the fourth query; by what means the ſea hay 
once its play at Chartham, this creature comes to lie ſo deep 
the ground, and under ſuch a ſhelving bank? To this it may! 
anſwered, that ſuppoſing this with the reſt of the level or val 
to be once occupied by the ſea, that being a creature, which! 


the flux and reflux is always in motion, and thereby " * 
| atl 
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beating upon, and working itſelf into the bank, or riſing ground, 
eat length ſo far A and loofen it, as to fetch 
Jown ſo much mould or earth over the place, as to lodge itſelf 
it ſo great a depth; or elſe perhaps, the continual agitation of 
he water might intime force, drive up, and caſt over it, that 
great quantity of ouſe, earth, and other matter, under which it 
ay; by the way, it is obſerved, that the nature of the foil, 
ſo looſe, ſupple, rotten, and ſandy, that merely of itſelf, it is 
zpt to fink, and fall in; as was lately experienced by a ſaw-pit 
Jug hard by, which ſoon after, by the earth's giving way on each 
ide thereof, fell in and filled it up. 


ydatides voided with the Urine; by Dr. Davies. Phil. 
Tranſ. Nꝰ 273. p. 897. 


A Gentlewoman between 40 and 50 years of age, drank 
ſome aluminous water for four or five weeks in autumn, and 
n a month's time after the uſe of theſe waters, ſhe found a pain 
n the renal region, where ſhe had never been affſicted with 
fore; this pain returned, after the firſt paroxyſm, in about a 
nonth's time, and afterwards more frequently, till about the 
briſtmaſs following; it viſited her every days about which time 
he ſent for Dr. Davies; ſhe had, when he came to her, the 
mptoms of a ſtone in her left kidney; viz. a grinding, and 
ometimes a very acute pain on that fide of the ns orſi, a 
omiting, her urine during the paroxyſm tinged with blood, and 
herein bloody Ramenta; but what was moſt ſurpriſing, was a 
lozen, at leaſt, of Hydatides, ſome of the largeſt were an inch 
nd a half long, and their circumference equalled that of an or. 
nary gooſe-quill ; they exactly reſembled the ſhape of the Ye. 
ule Natatorie in fiſh, becoming ſmaller about the middle, as 
oſe generally do; and were filled with a liquor, which, by its 
ſte and ſmell, made the Dr. take it to be urine ; he never diſ- 
overed any purulent matter in her urine, nor had ſhe any pain 
the ſphin&ter of the bladder, nor in the Meatus urinarius, 
ither before, at, or after making urine; the paroxyſm laſted 
enerally three or four hours; as ſoon as theſe Hydatides came 
way (which they did not all at once making water, but at ſeve- 
al times) the pain in her back, Oc. abated very ſenſibly, and 
he continued eaſy and well the reſt of the day, excepting an 
xternal ſoreneſs, which the pain had cauſed ; the Dr. took 
ele Veſiculæ to be at firſt membranous, ſince their conſiſtence 
as ſo tough, as to bear taking out of the chamber-pot, and 
entle handling; but he was afterwards convinced, that they 
cal Vor. IV. 2 H owed 
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owed their origin to a glutinous ſlimy matter; becauſe, yp 
ſtanding long in fair water or urine, they quite diſappeared, an 
were diſſolved, making the urine or water look thick and turbid, 5 
by the uſe of medicines all theſe ſymptoms diſappeared, and ſte 


continued well. 


4 
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The Cauſes of the different Taſte of Water; and the Edges 
Razors z by M. Leewenhoeck. Phil. Tranſ. N“ 253. p. 899. 


M Leewenhoeck took a drop of rain-water that was we 
boiled in a tinn'd water-kettle, with a good cover ont 
ſo that no ſmoak could get in; this water being moſtly exhale 
there remained abundance of little ſalt particles of an obloy 
quadrangular figure, whoſe thickneſs was almoſt equal to the 
breadth, and the upper parts of ſeveral were pointed like grow 
and poliſhed cryſtal; but when he viewed them more narroyj 
he — that from every angle there ſtood out a point. 

late II. fig. 15. A and B repreſent two of theſe file partic] 
wherein M. Leewenhoeck could perceive none of thoſe points, th 
are plainly to be ſeen, fig. 16. between C D and E, and when 
there were ſeveral, otherwiſe very like fig. 15, A B: Afterwal 
M. Leewenhoeck took ſome rain. water, that was juſt ready 
boi], ſo that he could fee ſeveral air-bubbles riſing from the bu 
tom of the kettle; and after he had alſo exhaled this water, 
diſcoyer'd abundance of the aforeſaid ſalt particles, and in as lin 
a quantity, as in the other water, that had been well boil'd; h 
beſides theſe, there were a few ſalt particles in ſhape like fig, 1 
F G and H, of which latter fort he could diſcover none in ti 
water that was boil'd enough; from whence M. Leeren bo 
concluded, that theſe ſalt particles, which give the unboil'd wat 
an unpleaſant taſte, might very probably be thoſe we call the n 
latile ſalts, which by a great deal of boiling, are diſlodged! 
evaporated out of the water, | 

M. Leewenhoeck had five new Engliſh razors brought hi 
which he viewed with his microſcopes and found abundance 
{mall notches in them, ſome of theſe were pretty large about 

int; and in one of them, cloſe to the edge, he obſerved a lit 
hole he could ſee through; fo that if the razors had not been ve 
clean, and laid in oil, he would have imagined that ruſt h 
been the cauſe thereof; out of thoſe five razors M. Leewenhwl 
choſe one, which ſeemed to him to have the feweſt notches, a 
with that he cauſed himſelf to be ſhav'd ; at firſt, it was very | 
and eaſy, but at laſt it grew ſo painful that he could not endure 
and viewing the razor he found in it many more notches than 
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firſt; M. Leewenhoeck took one of his own razors, which tho? it 
could cut pretty well, and he could uſe it in ſhaving, yet it was 
ſo full of notches, that one would wonder how it could cut a hair 
without caufing pain; he took another, which he did not value 
much, and had uſed but very little, fince it had been ground; he 
obſerved the back to be pretty ruſty, but the edge had little or 
none; he ſcraped the ruſt off, and ground the razor with a 
grindſtone, in order to get off the ruſty part about the edge; then 
Whe paſs'd it over a ſoft hone with water, to grind out the ſmall 
notches the firſt ſtone had left, and make the edge the finer; he 
aſs'd it once or twice thro' oil, after which he look'd upon it 
thro his glaſs, and obſerved, that in fix ſeveral places cloſe to the 
edge, there were little holes quite thro'; and tho' with the naked 
ye one could perceive but a very little ruſt, and that only in one 
place, yet M. Leewenboeck could fee very plainly with his mi- 
Wcroicopes, that all thoſe little holes were full of ruſt, which had 
eaten thro the razor; he waſh'd the back of his hand with plain 
water, and then took the ſaid razor, and therewith ſcraped off 
the little hairs ; then obſerving the razor again, he could perceive 
that thoſe little holes were turn'd to notches, and that ſmall ieces 
of the razor were broken out; M. Leewenboeck obſerved ſeveral 
otches in a razor ground at another place, and never uſed, and 
ſtill more, in another that had been uſed, and reckon'd a very 
good one; and he is of opinion, that if the metal of the razor be 
ro0 ſoft, it yields to the hair; and if it be too hard, the hair 
cauſes ſeveral notches in it, and eſpecially, when the razor meets 
with a ſtiff rugged hair, that was not ſufficiently ſuppled with 
_ however it be, he never ſaw a razor without ſome 
notches, 


Microſcopical Obſervations, by the Same. Phil. Tranſ. N' 273. 
P. 903 

M Leewenhoeck was ſhewn a magnifying glaſs, whoſe chiefeſt 
* excellency was, that one could ſee an object a great dif 
tance from it; as ſoon as M. Leewwenhoeck put the ſaid glaſs to 
bis eye, he concluded there was a hole or cavity in it, by which 
the remote object came to be ſeen, and viewing it by one of his 
own glaſſes, he not only diſcover'd one deep pit or cavity in it, but 
ſeveral other leſſer pits, which had not been ground out; a certain 
glaſs-grinder came to M. Leewenhoeck with a magnifying elaſs, 
whereby he ſaid, he could ſee into metals and minerals; but 
M. Leewwenhoeck anſwering, that the pores of metals were ſo cloſe 
and impervious, that it was impoſſible ever to ſee thro them, not 
H 2 even 
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eren thro leaf-gold, tho? beat ever ſo thin; upon which he pu 
the glaſs into M. .Leewenboeck's hand, adding, that he might fee 
the light of the candle thro? a copper circle, which ſtood beſon 
the magnifying glaſs, and accordingly he ſaw a very faint light 
thro? the copper circle; which phænomenon was only occaſioned 
by a ſmall part of the glaſs that was not ground, as M. Zeenven. 
hoeck diſcover'd by an extraordinary magnifying-glaſs. ; 
It ſometimes happen'd that ſmall particles by the burſting aſ 
laſs, or ſparks flying out of wood-coals, had got into M. Leetben. 
eck's eye, and cauſed it to ſmart, upon which he uſed to am 
his eyes with ſpectacles; now he obſerves, that when he lookifi 
- thro* one of his glafles by candle- light, that near the upper pan 
of the eye in the Tunica cornea, there appears a fine ſmall flame 
of a candle inverted ; and oppoſite thereto, two round clear light, 
ſo very. ſmall, that the flame of the candle is not to be perceived 
therein; from hence M. Zeewenhoeck concluded, that the Tunic 
cornea had loſt, by the wound received from thoſe particles d 
glaſs, ſomewhat of its roundneſs, which occafioned thoſe appez 
rances, and that when the wounded part ſtood juſt before the Goh, 
it obſtructed it, Sc. He alſo obſerv'd, that in ſeveral places off 
the Tunica cornea, there lay veins no longer than the breadth off 
rwo or three hairs put =" wherein he could perceive the 
globules of blood very diſtinctly; theſe veſſels were ſo ſmall in 
their diameter, that they could contain but one globule, and the 
blood had no motion; the veſſels ſeem'd to M. Leewenboeck to be 
broken off from other blood veſſels ; and when the particles of 
blood are a little crowded together, or when one of thoſe longiſh 
veſſels are ſomewhat bended, it appears to the fight, as if one fav 
a thick cloud; the eyes are ſurrounded with this cloud of final 
particles, but more at one time than another, for ſome are dil. 
perſed, and then others ariſe in their ſtead ; upon viewing theſc 
veſſels with their globules of blood thro* a microſcope againſt 1 
candle, or other — light, they ſeemed to be in continual mo- 
tion; whereby thoſe particles, that are in the Tunica cornea, be 
their motion never ſo ſmall, ſeem to us, as if they were moving 
in the air; but by a ſtrict examination we ſhall fond, that they 
are one and the ſame particles, which ſometimes appear aſcend- 
ing, and at other times deſcending ; befides, we find in the Ti- 
nica cornea round particles that lie ſcatter'd about, which M. Lee. 
wenhoeck judged to be globules of blood; it has often happen d 
when he look d thro' his microſcopes againſt a ſtrong light, that 
he ſaw a vaſt number of exceeding ſmall particles, that had all a 
glittering motion; which M. Zeewenhoeck takes to be in the 


cryſtal- 
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ſtalline humour of the eye, between the Tunica cornea and 
ryſtallina, and their Motion is occaſioned by preſſing the 
nica cornea, when we ſhut our eyes cloſe together. 
M. Leewenhoeck had often taken ſeveral ſorts of moiſt ſub- 
:nces, and laid them on a very clean glaſs and viewed them, 
alſo his breath thro' a microſcope, when he could ſee their 
e ſubtile particles riſe up from the glaſs like clouds, and at 
quite vaniſh, ſo that he could not perceive the leaſt rem- 
nt thereof; and he is abſolutely of opinion, that tho' he 
ald ſee the Efluvia of bodies, that were a thouſand mil- 
os of times ſmaller than thoſe, yet he could not perceive the 
rſpirations of bodies, and much leſs the imaginary influen- 


nes of the ſtars. 
VT New kind of Walnut: tree by M. Reneaume. Phil. Tranſ- 
» Ne. 273. p. 908. 


E Ne Juglans ſive Regia, or walnut-tree, has been 

| deſcribed by ſeveral authors, who ſeem to have known 
Wt fix ſpecies thereof, tho' M. Reneaume can reckon nine; 
ey confounded with the common ſort, that which the country 
Wople call Noix Angloiſes which may be diſtinguiſhed by the 
me of Nux Fuglans putamine duriſſimo, which appear to 
. Reneaume to be the ſame with what in Hermolaus and the 
ſtoria Lugduntenſis is called Moratie moracille, and which 
alpin calls Surde : Beſides, the ſame authors have not diſ- 
gui ſh'd another ſpecies, which might be called Nux Zuglans 


in A præcoci, becauſe they are ſooner ripe than the others, 
av d caten about the feaſt of St. 70 en Cernauns, which has 
nall ren them amongſt the country people, the name of Nore 
di annettes; as for that ſpecies M. Reneaume is to treat upon, 
ec cannot find any author that knew of it, and therefore he 
ts it Nux Zuzlans, folio eleganter difſecfo or Acanthi- 


ia. 
The oil which is preſſed out of the walnut-tree in certain 


ing ovinces, is uted inſtead of butter and olive-oil; in Berry, 
hey ere they have very good wool, and where they trade very 
nd- uch in cattle, yet they have but very little butter, and that 
Te which they have is worth nothing, and is very dear; ſo 
Lee- Wt they uſe nut oil in dreſſing their meat; for this reaſon, 
nd, Mere is a vaſt number of walnut- trees planted in the middle 
that ¶ the plow'd lands, in ſuch a manner, that afar off one would 
e theſe lands for woods of walnut-trees ; the want of theſe 
the Wes in this country obliges the inhabitants to cultivate them, 
ſtal- which 
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which or do in particular places, as in a ſort of nurſery, if 
order to plant them afreſh, when they die, whether it be 
age, which is rare, or whether they decay, or are fell'd fl 
timber to work withal; in autumn, M. Reneaume being in ul 
orchard two leagues from Selles in Berry, where they bred y 
a vaſt many walnut-trees, he perceived in the middle a ſort 
Jeaf, or foliage he had never ſeen before, and which hee 
mined; and by the taſte, ſmell, wood, and figure of the 
he concluded it was walnut, tho' he did not remember ever t 
have read, or heard of any fort like it; the tree was ven 
young, and never bore any fruit, perhaps, becauſe it was in 
manner choak'd up, and that there was neither air, nor na 
riſhment enough, by reaſon of the great number of other v 
nut- trees, which grew round about it; it was near fix follf 
high, and two inches in diameter at the bottom; it was ado 
ed at top with ſeveral branches, and, as the country peo 
ſaid, it was about 8 or 9 years old, and they had always foul 
its leaves, like thoſe M. Reneaume ſaw : The common walnit 
tree bears its leaves by pairs, upon a ſtalk which terminates 
a ſimilar leaf, that is ordinarily bigger than the reſt ; and 
has very ſeldom above three pairs upon each ſtalk ; this ff 
had ſometimes four or five pairs, and ſometimes more, whic 
are one while oppoſite, another while alternate, tho? its leans 
appear ſmaller, than thoſe of the common walnut-tree; | 
cauſe, of the cuttings or ſlaſhes; yet they are nevertheleſs 1 


: (> "To a — — 


big, taking their circumference from the extremities of the 


indentures or flaſhes; the firſt pair, and ſometimes the ſecon 
are leſs cut than the reſt, being ſo only on the circumferenc: 
but the others are cut ſo deep, that it looks, as if the nen 
in the middle of the leaf was only a ſtalk; and the cuts of th 
leaves are ſometimes by pairs, other times ſingle on one fid: 
theſe leaves are ſometimes forked at the extremity, andi 
other times they end in a point; in ſome places it looks, 2 
the leaf was torn on purpoſe, almoſt like the Angelica Can 
denſis, foliis quaſi Premorſis; there are others that ſeem 
be double, as if the ſtalk or the nerve was winged, juſt lit 
the winged ſtems or Caules alati; all theſe cuts and ſlaſſe 
are not like indentures, but end in a round; and notwit 
ſtanding all theſe irregularities, they look like thoſe wroug 
leaves, which ſerve for ornaments to painters, almoſt reſen 
bling thoſe which adorn the capital of the Corinthian order, 
what in heraldy they call Mantles, or what the botaniſts call Ac 
thus or Brancurſin: Delechamp has obſery'd an aerial honey d 

| | 5 
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ellowiſn colour, upon the leaves of a walnut- tree, which can be 
othing but an effect of its perſpiration, as 18 found in all other trees. 


The Asbeſtus, and the Manner of ſpinning and making an 
* Cloth zhereof, by Signior John Ciampini. 
Phil. Tranſ. N'. 273. p- 911. 


Ciampini mentions four ſorts of the Asbeſtus ſtone, of 
Je which he had ſpecimens in his Aſuſæum; the firſt was 
ent him from Corſica or Corfu; which was long, of a woody, 
orm, and half a palm and more in length, of a whitiſh colour 
omewhat inclining to a reddiſh ; the ſecond fort is of a filver 
olour, ſofter and ſhorter, about three inches long, from 
heſtri de Ponente in Liguria; the third, which is the worſt of 
ill, reſembles ſcales or Laminæ, one upon another, like an 
dnion, of a blackiſh earth colour, with ſome white, black, 
ind dark red veins interſperſed, ſcarcely two parts of a Roman 
Winch long, and therefore it is fitter for making of paper, than 
or ſpinning or weaving; the fourth fort was given him by 
>. Boccone, and found in the Pyrenees, ſome of which was 2 
Roman palm long; its filaments, tho' longer, were yet thicker 
znd rougher; he alſo ſays, that he heard of another fort in 
lontibus Volaterænis, and afterwards quoting ſome paſſages out 
ff Pliny, Dioſcorides, and other authors, that have mention'd 
his ſtone, and the cloth made thereof, he touches upon its ſup. 
poted uſe for the wicks of ſepulchral lamps, and from ſome 
WE-xperiments, he concludes it unfit for _— having 

always found the wicks made of it go out, and not attract the 
dil for the flame; next, he tells us, he had kept it for three 
ecks in a glaſs-houſe fire, but he found it unaltered, tho' it 
ould not preſerve a ſtick wrapt in it from the fire, from 
1.» bence he concludes that the Amianthus loſes nothing in the 
re, becauſe it does not burn, nor flame, but in the handling 
t waſtes, tho” not much, as he found by an exact ballance ; 
Jaſtly, he proceeds to ſhew the manner of ſpinning it, which 
he tried thus; firſt, the ſtone is laid in water (the warmer the 
better) for ſome time to ſoak ; then it is open'd, and divided 
with the hands, that the earthy parts may fall out, which arc 
whitiſh like chalk, and hold the thready parts together; this 
makes the water thick, and milky ; and this is repeated fix or 
ſeven times with freſh water, where it is again open'd, and 
ſqueezed, till all the heterogenous particles are waſh'd out, 
and then the flax- like parts are collected, and laid in a ſie ve to 
ary; after which lay the Anianthus between two cards, ſuch 


as 
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as wool is carded with; where let it be gently carded, and t 
clapt up between the cards, ſo as that ſome of it may half 
over the fides; then lay the cards faſt upon a table or bench 
take a ſmall reel made with a little hook at the end, and a p 
to turn it by, ſo that it may eaſily be turn'd round, this reel i 
to be wound over with fine thread, then having a ſmall veal 
of oil ready, with which the fore - finger, and thumb are co 
ſtantly to be kept wet, both to preſerve the ſkin from the ci 
roſive quality of the ſtone, and render the filaments there 
more ſoft and pliant; thus by twiſting the thread about upa 
the reel, with the Abeſtus hanging out of the cards, ſome oi 
it will be worked up with it; by little and little, u 
thread may, with care, be woven into a coarſe ſort of cloth, ai 
by putting it into the fire, the thread and oil will be bun 
away, — the incombuſtible cloth will remain: But find 
this way of uniting the ſtone with the thread very tedious, i 
ſtead of the thread, he put ſome flax upon a diſtaff, and will 
taking three or four filaments of the Asbeſtys, and mixing then 
with the flax, he found they might eaſily be twiſted togethe 
and the thread made thus, be much more durable and {troy 
fo that there is no need of carding, which rather breaks tl 
filaments, than does any good, only after waſhing, open ani 
ſeparate the filaments upon a table, and take them up will 
the flax, which is ſufficient : Of his four ſorts of 4nian:v 
S. Ciampini found that from Corſica the beſt, being long a 
ſoft; and the Cyprian fort the worſt ; tho' he doubts whethe: 
his was of the beſt ſort, ſince the Cyprian is commended þ 
Pancirollus, and others he quotes: As to the making of pape: 
he ſays, in waſhing the ſtone there will remain ſeveral ſha 
Pieces in the bottom of the water, and of theſe, paper may 
made after the common method. 

He concludes with the beſt way of preſerving the cloth, 9 
any other thing made of the ſtone, for by reaſon of its excee 
ing dryneſs, it is very apt to break and waſte ; which is by 
always keeping it well oiled, the only preſervative for it, ant 
when the cloth is put in the fire, the oil burns off, and the 
cloth comes out white and purified. 


Some large Bones found in a Gravel-pit near Colcheſter ; | 
Mr. John Luff kin. Phil. Trant, N'. 275. p. 924. 


N digging for gravel there was found at Mrabneſs, a ſmi 
village, fituated in the moſt eaſtern parts of E, upd 


the river Stowe, near Harwich, divers bones, of an _— 
I 
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inary bigneſs, at fifteen or ſixteen foot beneath the ſurface of 


he earth. + 
We read in Cambden, p. 351, that in the time of King Richard 
and in the reign of Queen Elizabeth, there were found in 
ze moſt eaſtern promontory of Eſſex, at a place called Odul- 
eſs, which Mr. Zuffkin takes to be Walton, large teeth, and 
pnes of an extraordinary bulk, which were eſteem'd giant's 
nes; but Mr. Childrey in his Britannia Baconica, p. 100. 
ther thinks them to be the bones and teeth of ſome elephant, 
ried there by the Romans, and Mr. Lufkin is apt to believe 
xe fame; 1. Becauſe, they far ſurpaſs in magnitude the bones, 
. of the u—_ animals we have at this day inour iſland. 2. Be- 
aſe it is evident from Dion Caſſius, as quoted by Mr. Cambden, 
bis Hritan. p. 347, that a great number of elephants were 
ought over into England, by the Emperor Claudius, in his 
ars with the Britons; yea, into Eſſex itſelf, as appears from 
e ſame Di on a little after in thete words; Claudius Hav- 
gat laſt joined Plautius, and taken the Command of the 
rmy, paſs'd the River, meaning the Thames, and upon 4 
ir Engagement with the Enemy, who were poſted there to 
cerve him, obtained the ,Viftory, took Camolodunum, c. 
In comparing this bone with the oſteology of Dr. Mullins 
his anatomical account of the elephant burnt at Dublin, &c. 
t. Lyff kin found that it perſectly agreed with the Os humeri 
ereof, not only as to outward appearance, but alſo as to 
eaſure ; from which circumſtances we may conclude, that 
iſe were the bones. Sc. of ſome elephant, rather than 
any other animal; and it ſeemingly appears to Mr. Luff Rin 
at theſe bones and teeth mention'd by Mr. Somner. Phil. 
ranſ. N* 271. might have been thoſe of ſome elephant, rather 
an of the Hippoporamys ; and that, 1. In reſpect to the place; 
r as Mr. Cambden ſays in his Britannia p. 197. ſpeaking of 
vihan in Kent, of which this Chartham is a neighbouring 
Ilage, and fituated in the ſame down, and on the ſame river 
ore; that it is a current report amongſt the inhabitants that 
mins Ceſar incamp'd there, in his ſecond expedition againſt 
c Britons, and thence it was called 7ulham, as if one ſhould 
, Julins's ſtation or houſe; it appears further, Britan. 
208 that Rhatupiæ (which whether Richborough or Stoner 
atters not) fituate near Sandwich, was the place of Claudius's 
ding in Britain; and that thro this Down was his neareſt 
apa to the Thames (is indiſputable ) whither he was going; 
rar that it is highly probable, that during the ſtay, paſſing, or 
1 Vor. IV. 2 1 repaſ- 
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repaſfing of = Roman armies through theſe Dowys, oy 
of their elephants might periſh or die, and be buried th 
2. By the teeth themſelves compar'd with the deſcription 
Mullins's. Anatom. p. 40. You find them the very ſame, as 
breadth, depth, and their being Molares. 3. And laſtly to ſoꝶ 
that great difficulty, which obliged Mr. Smner to imagin 
this Down to have been an Aſtuary, that his Hippoporamiifi 
might therein dig itſelf a grave; otherwiſe, ſays he, hi 
ſhould theſe bones be found at ſuch a depth? Or who wii 
reaſon can imagine, that any land animal could ever have lil 
at firſt ſo deep a burial? But, it is eaſily explain'd, wg 
theſe bones ſhould at this day be found at ſuch depths, if we c 
fider the alteration, or riſing of the valleys, by the continual wal 
ing down of the looſe cies, or ſoil by rains, and fnows frail 
the neighbouring hills, and by the annual rollings of the grailif 
ſedge, Ec. growing upon it; for proof whereof, take the fi 
lowing inſtance from Dr. Plot's Nat. Hiſt. of Staffordſnire, ff 
vi. p. 48. p. 220. ſpeaking of a moſs, Cc. wherein there wil 
found a parcel of coins of Edward IV of England (ſuppoii 
to have been loſt in a purſe, or cloth, now rotted away) at 
foot depth, which being about 200 years fince they were fou 
by computation this moſs grew about a foot in 11 years, or 
inch and nearly a twelfth part of an inch in a year; diva 
other inſtances of alteration are mention'd in the ſame hiſto 
as in Ch. 3. Par. 11. 12. and Ch. 6. par. 45, 46, 47, &c. N 
it will eaſily be granted, that if this moſs grew above its fo 
mer ſurface 18 foot in 200 years, conſequently this vale, 
Down might advance itſelf 1 foot in almoſt 1700 years. 


The Indian Varniſh ; by Dr. Joſeph del Papa. Phil. Trad 
Ne 274. p. 947» 
T HE uſing and the handling of the Indian varniſh; 
lacker, ſo far as it is neceſſary to lay it on ſubjects to! 
varniſhed, having produced ſuch extraordinary effects on Sy 
1znatio, and more remarkably on his maid-ſervant; as : 
ſwellings of their heads, eyes, arms, and indeed almoſt 
their whole bodies, with an intolerable itching, inflammati 
and pimples, may well excite our curioſity to ſearch into 
reaſon of this extraordinary Phenomenon ; and the rather ti 
among the numerous ingredients of the Materia medica, u 
other natural ſubſtances, there is not one that produces an alt 
ration equal, or ſimilar, to what this does in human bodie 
all our liquors, and corrofive ſpirits only affect the parts = 
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ody they immediately touch, and diffuſe not their miſchie- 
ous qualities over the whole body, as this yarniſh does; 
oiſonous fumes, or ſteams from mercury, or antimony, mani- 
ſt their malignity on the brain, and nerves, by great and in- 
rable diſorders, whereas the efluvia and touch of this 
arniſh affect only the external ſkin of the body; and tho' in 
very ſtrange manner, yet not deſtructive of the part af- 
Red, which- grows well again of itſelf; there are, indeed, 
me juices of roots, and herbs, and other parts of vegetables, 
hich by touching our fleſh, either inflame, or exculcerate it, 
roduce ſwellings, puſtules, and itchings, but all theſe 
42 the diſorder only where they touch, and do not ſpread 
eir inviſible venom over other parts of the body: In fine, 
Ir. del Papa does not know an inſtance of any one thing, 
hich either touch'd with the hand, or infinuating itſelf b 
s fumes, or vapours into our body, is able to produce almo 
er the whole ſkin, inflammations, ſwellings, itching, and 
ſtules, as if the whole body were ſtung with a vaſt number 
waſps, or gad-bees, for ſuch exactly are the effects produ- 
d by this varniſh. 
The great difference between this, and all things elſe, and 
Ne ingredients whereof it is made, being abſolutely unknown, 
Ender it impoſſible to penetrate into the true cauſe of the 
ovementioned effects; yet we may propoſe it as a probable 
Wpnjcture, that this varniſh contains tome ingredient, which 
hen hot, emits into the body a ſubtile vapour, which only 
fects the ſkin, without touching any other part; after the 
me manner, Cantharides not only taken inwardly, but out- 
ardly applied, communicate a venomous quality of a par- 
cular nature, affecting only the kidneys, bladder, and urinary 
aſlages, cauſing ſenſible pains and excoriations therein, with- 
ut affecting the other Viſcera in the leaſt; ſome phyſicians 
re of opinion, that this particular diſagreement of Cantha- 
des with the urinary ducts, is occafion'd by the ſalt, and nitre 
ontained in the urine, which give life, and vigour to the 
oiſon of the Cantharsdes, without which falt their poiſonous 
uality could have no power; ſo after the ſame manner, it 
ay be ſaid, that the noxious fumes of the varniſn become 
urtful to the ſkin, by mixing with ſome juice they meet with 
erein, eſpecially in the milliary glands, whereof the whole 
Kin 1c full: It is certain, that the varniſh exerts all its malig- 
ty on the ſkin, the Viſcera and blood being untouched, and 
he Dr, obſery'd that the maid( at the ſame time that 3 
12 er 
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her whole ſkin was hard, inflamed, ſwelled, and full of pf 


tules) had yet no fever, head-ach, nor any inward ailment ; af 
as to what diſorders Sig. Jznatio, or ſhe felt in their eyes, thi 
was a ſwelling affecting the eye-lids only, which may be reckoy 
as parts of the ſkin; but it is poſſible, the bad effects of f 
varniſh were more ſenſible 22 in that part, 
the {kin there is thinner, and more delicate than on the' reſt; 
the body; this varniſh, therefore, is only an enemy to the ſki 
and to produce this effect, it is not neceſſary that the vari 
be heated; for, tho' cold, it emits the ſame noxious ſteanff 
which infinuate themſelves into the body, eſpecially wh 
touched and handled. | 
Dr. Del Papa had ſeveral times ſpread a great deal of thi 
varniſh, hot upon the naked ſkin of poultry, and N © 
received any hurt from it, either internal or external; he 
made other fowls ſwallow crumbs of bread ſopp'd in the varnil 
and they ſeemed to like it very well ; others be pricked in 
breaſt, till the blood came, and then anointing them all on 
with this varniſh, inſtead of hurting, it proved a balſanl 
heal them; it is poſſible, that this varniſh does not produ 
the ſame effects on the very thin ſkin of fowl, as on that 
men, becauſe they are very different from each other, both! 
their ſtructure, and in the quality of the humours contained 
them: The Dr. obſerved that this varniſh is in a great me 
ſure compoſed of gummy, and unftuous matter; for it is 
light, ſwimming upon brandy and oil, and not uniting eith 
with water, or ſpirits of wine, or any other liquor, but 
alone; and beſides, it burns, or takes fire; for the Dr. dp 
cotton therein, which burnt all away to aſhes, tho' at 
there was ſome difficulty to make it take fire, which might! 
owing to the admixture of ſome other ingredient, that was 
unctuous; and laſtly, its compoſition, when obſerved with tal 
microſcope, appears like that of oil, or lard, or ſome {ut 
unctuous ſubſtance; and from all theſe circumſtances, it 
— that it confiſts of the gum, or juice of ſome refindt 
erb, or tree, or of the fat of ſome animal, or hog's lard; 4 
poſſibly the gall of ſome animal may be mix'd therewith, | 
make it the more eaſily receive a ſmoothneſs and luſtre, 
I:mners uſe to put gall to their water-colours, to make the 
run, and ſpread the better; and that the miſchief, which 
found by touching, and ufing it, may proceed from hene 
The Dr. is perſuaded, that their is no mercury in this varniſh 
nat only, becauſe it is very light, but becauſe he had be 
2 . VL 
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ery careful in trying, whether gold would diſcover any ſigns 
mercury, either in the body, or ſmoke thereof, but in vain; 
ind beſides, mercury produces very different effects in our 
bodies, from thoſe of this varniſh : The Dr. obſerved, that the 
arniſh mix'd with ſpirit of vitriol, or juice of lemons, or vi- 
egar, or ſpirits of wine, cauſes no ebullition, nor change of 
olour ; but when taken out of the veſſel, and expoſed to the 
ir, it readily changes colour, becoming at firſt reddiſh, and 
ſterwards almoſt quite black; the outward ſkin next the air 
becoming very hard and black; this ſkin is very thin, under 
which the — of the varniſh remains ſoft and fluid, of the 
olour, and confiſtence of honey; and as often as you take off 
lis outward and hard black ſkin, there will be form'd imme- 
lately another like the former, and this as often as you pleaſe 
> repeat the experiment; ſo that the whole ſubſtance of the 
armin will in time, be changed into theſe hard and black 
kins: In fine, this known quality of the varniſh is worth 
bſerving; for, having ſpread ſome of it on the naked breaſt 
t ſome towl, and leaving it there for three days, the Dr. 
ſterwards found, between the dried varniſh and the fleſh, the 
lace all feſtered, and full of a yellowiſh Serum, but without 
ny further harm; the Dr. attempted the ſame thing on dogs 
nd cats, but without ſucceſs; for theſe animals ſoon take off 
e varniſh with their tongues and claws, and ſo receive no 
urt by it; perhaps, the experiment might ſucceed better on 
orſes, and ſuch like animals, if the varniſh has the ſame 
orroſive or cauſtic quality on their bodies, that it has on poultry. 


iſervations on thoſe Solutions and Fermentations, which may 
be denominated Cold; and a new Thermometer; by 
M. Geoffroy. Phil, Tranſ. N“ 274. p. 951. 


H E different reſearches M. Geoffroy made into the 
nature and properties of ſalts, together with the different 
xperiments he tried, in examining their ſolutions or mixtures 
n certain liquors, gave him occafion to obſerve, that the mix- 
ure of the greateſt part of falts in ſeveral liquors 1s attended 
ith a lenüible coldneſs; notwithſtanding the prompt, and 
iolent fermentations, which enſue on ſeveral of theſe mix- 
ures; M. Geoffroy diſtinguiſhes theſe ſolutions, or mixtures, 
nto two claſſes; the former comprehends all the ſimple cold 
olutions, that is, ſuch as are not accompanied with any ſenſi- 
le fermentation ; the ſecond only takes in the cold ſolutions of 
alts, which are attended both with a ſenſible fermentation, 
nd a coldneſs of the liquor. 

Claſs 


MEMOIRS F the 


Claſs I. Of fimple cold Solutions. 


M. Geoffroy put a pint of common water into a phial, anilif 
an ordinary thermometer of 18 inches in the water, and ſo u 
it lie for ſome time to fit itſelf to the temperature of the wi 
ter; he afterwards put into the water 4 ounces of Sal Armonia 
and the liquor in the thermometer deſcended 2 inches a 
9 lines, in leſs than a quarter of an hour; obſerving the fame 
circumſtances, he made the ſame experiment with ſalt- pette 
and the liquor in the thermometer deſcended 1 inch an 
3 lines; the ſame experiment being made with vitriol, i 
liquor in the thermometer deſcended almoſt an inch; ſea- 
made the liquor deſcend but 2 lines; all the Alcaline volati 
ſalts cool'd common water by their admixture, cauſing tha 
liquor in the thermometer to deſcend ſome lines; but M. Ge 
froy obſerved, that they cauſed it to do ſo more or lei 
according as they were more or leſs purified ; and ſalt of uri 
ſeem'd to do ſo ſooneſt of all; as for the Alkaline lixivioulf 
falts, they were ſo far from cooling the water, that they heatd 
it more or leſs, according as they were more or leſs calcine( 
Upon the whole, one may obſerve, that the ſalts for heatin 
the water ought to be purely alkalious ; for if they approadf 
near the nature of nitre, or ſea-ſalt, they heat the water ht 
little, or not at all, or rather cool it; this is alſo done ven 
conſiderably by falt of tamariſc, extracted from the Zixivin 
of the aſhes of this vegetable; Sal Armoniac mixed with 
vegetable acids, as diftilled vinegar, juice of lemons, or ver 
Juice, gave no ſigns of fermentation, but cooPd theſe liquo 
very much; an ounce of Sal Armoniac caſt into 4 or 5 ouncalif 
of diſtilled vinegar, cauſed the liquor of the thermometer i 
deſcend : inches and 3 lines; the fame ſalt, mixed with th 
juice of lemons, cauſed the liquor to deſcend 2 inches; it dos 
the ſame with verjuice. 


Claſs II. Of cold Fermentations. 


Salt-petre caſt into its acid ſpirit, raiſed ſome ſmoke, a 
vapours, and cauſed the liquor of the thermometer to deſcend 
4 lines; from ſaltpetre, mixed with the ſpirit of vitriol, then 
exhaled a great quantity of ſmoke, which made the liqua 
deſcend from 6 to 7 lines; in theſe two experimen 
M. Geoffroy put half an ounce of ſalt to 3 ounces of liquor; Ml 
put half an ounce of Sal Armoniac into 3 ounces of ſparit 0 
nitre, and the liquor in the thermometer deſcended 3 inci 
and 5 lines; this mixture emitted ſome vapours, which ſeem 
more conſiderable, than thoſe which ordinarily exhale fro 


ſpit 


70 


RoYAL SOCIETY. 71 
irit of nitre alone; he pour'd half an ounce of Sa Armoni ac 
o z ounces of ſpirit of vitriol, which made a violent fermen- 
tion; the matter was conſiderably raiſed, and much vapour 
W-halcd, the liquor was very thick, and the thermometer fell 
inches and 6 lines; he obſerved, that the vapours exhaled 


\Þ 


a this mixture were hot, and that they raiſed conſiderably 
me e liquor of the thermometer, which he held hanging over 
ele matter, tho' what was dipped therein did deſcend, and 
aul ewa very great cold; ſea-ſalt, mixed with acid 3 heats 
the e liquors, inſtead of cooling them; being mixed with ſpirit 


f (alt, it raiſed the liquor of the thermometer ſome lines, 
ichout ſhewing any ſenüble fermentation; with oil of vitriol 
W {crments with a noiſe, and raiſes a great ſmoke; the liquor 
ickens, and becomes a ſort of clear jelly; the liquor of the 
ermometer riſes very much in this mixture, and the heat is 
rin nable to the touch; all the volatile alkalious ſalts, mix'd 
ion 1th different acid liquors, excited a fermentation more or leſs 
along, according to the acidity of the liquors, and the purt- 
tion of theſe falts from their fœtid oils; they all made the 
ati guor of the thermometer fall; but that which did ſo the 
ooo confiderably, was the ſalt of urine; an ounce of volatile 
Wt of urine, very well rectified in 4 ounces of diſtilled vine- 
ven ar, made a ſtrong fermentation ; the matter was elevated very 
uin uch, and with a noife, and the liquor in the thermometer 
wil in the fermentation an inch and 9 lines; an ounce of vola- 
Ic ſalt of urine in 3 ounces of ſpirit of vitriol, raiſed a violent 
ermentation, during which the liquor of the thermometer fell 
ance inches and 4 lines; the mixture of ſalt of tartar, or other 
ter oFJx<d alkalious pure ſalts, with acid liquors, excited fermenta- 
h th 0ns with heat; M. Geoffroy made all theſe experiments with 
c ſame thermometer, when the weather was ſufficiently cold, 
nd the temperature of the air equable enough, 

As to the reaſon of theſe experiments, M. Geoffroy firſt of all 
xamin'd the ſimple cold ſolutions; and having, with all phy- 
ce, 0 clans, fixed this principle, that cold is nothing, but the dimi- 
cen ution of motion, ſo that the coldneſs which the ſalts bring 
then pon the water, ſcems to be occafioned from this, that the 


liqui alt particles being without motion, and dividing that liquor, 
nent miniſhes it fo much the more, and this is what produces the 
zh d more or leſs in the ſame liquor: There is one thing to be 


irt HMbſerved; vis. that ſome time after the ſolution is made, the 
inchel duor of the thermometer riſes again a little, which may be 
em WMccalioned by this, that the ſubtile matter which glided abun- 
- fron only between the liquid particles, had ceaſed to glide there 
in 
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in the ſame quantity for ſome time, the groſs particles of tl 
ſalts intercepting their paſſage ; but theſe ſaline particles bein 
divided by little and little, they again open'd the paſſage i 
the ſubtile matter; this gave the liquor more motion, than 
had at the beginning of the ſolution; but yet leſs than it hai 
when it was pure, and without mixture; the ſaline partic 
altho' diffolved, abating ſomewhat of their motion: We mi 
eaſily apprehend, why lixivious falts, purely alkalious, an 
well calcined, as alſo the ſalt of tartar, heat the liquyiſ 
and are very far from cooling it, if we conſider that theſe al 
in the ſtrong calcination, Which they have undergone, an 
impregnated with ſeveral fiery particles, which they imprii 
in their pores; theſe igneous particles regain their liberty, H 
the ſolution of the ſaline particles; and in the ſame time ti 
theſe ſalts ought to ſlacken the motion of the aqueous parti 
cles, and cool it, the igneous particles being very ati 
augment the agitation of the watry particles, till they make oi 
very hot: M. Geoffroy obſerves next, that $a} Armoniac coli 
the water wherein it is diſſolved, more than any other ſalt ; wn 
cold equals that of water, which is ready to freeze; and il 
happen'd once, that in diſſolving a _m quantity of this (a 
in water, ſome drops which fell on the outſide of the phial, ii 
which he made the ſolution, did freeze, and the ſtraw upd 
which the phial ſtood, being wet, was faſtened to the glaſs f 
ſome time by the ice; and this, at a time when the weathe 
was warm; he tried the ſame experiment ſeveral times after, i 
different ways, but without ever being able to produce ic 
chance had apparently made him hit in this experiment, hl 
only on a very exact proportion between the ſalt and tal 
water, but alſo on a temperature in the water beſides, wha 
he ſuppoſes neceſſary; becauſe, the ſolution. being quick, th 
cold muſt alſo be more ſudden and great, and this is thi 
degree of temperature, to which he could never afterwat 
attain. 
The great coldneſs of the ſolution of Sal 4rmoniac does 
roceed from any difficulty it has to be diſſolved, ſince 
viffolves ſooner than any other; and ſea- ſalt, whoſe ſolution! 
difficult, and very flow, is that which leaſt cools its diſſolven 
on the contrary, 1t ſeems that the facility and readineſs, wit 
which it diſſolves, may be the cauſe of this great cold, in tit 
manner; Sal Armoniac, as every body knows, is a compokiti 
of ſea- ſalt, and ſalt of urine; the one very eaſy, and the othi 
very hard to diſſolve; the particles of ſea- ſalt being impriſond 
amongſt the particles of the ſalt of urine, it * | 
ven 
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| veral of the aqueous particles, at ficft p ting the ſaline par- 
lf cle of the — do there immediately loſe much of their — 
an. and this motion grows weaker, by ſo much the more, as the 

Wc ucous particles meet afterwards with ſaline particles of another 

ture, whoſe refiſtance is much more conſiderable, than that of 
De ſalts of urine; ſo in the firſt inſtance of the ſolution, the mo- 
Won of a great quantity of aquequs particles being very much 
ated all at once, by the ſalts of urine, and by the ſea - ſalt it ex- 

Witcd, in a few moments, a far greater degree of cold than that 
any other ſolutions of ſalts, which water does not penetrate ſo 
zadily. 

It may be objected, that ſea-ſalt being the hardeſt to diſſolve, 
s ſolution ſhould alſo be the coldeſt ; to which M. Geoffray an: 
vers, that this might be, if the water could penetrate ſuddenly 
to all its parts ; but the ſlowneſs, with which it penetrates them, 
cauſe of the cloſe texture of the Molecule of this ſalt, hinders 
at the diminution of the motion of the parts of the water, can · 
ot be ſo ready, nor conſequently ſo great; whereas in Sal Ar- 
oniac, the parts of the ſea- ſalt being extended by the ſalt of 
ine, the pores of the alkalious {alt of urine are, like ſo many 
aſſages, open to the parts of the water, in order to penetrate the 
rts of the ſea- ſalt in numberleſs places. 

M. Geoffroy places in the rank of cold ſolutions, an experiment 
ade by M. Homberg, which ſerves to prove what M. Geoffroy 
going to ſay about the cold of Sal Armoniac; it is made thus, 
ke a pound of corroſive ſublimate, and a pound of Sal A mo- 
ac, powder them, each a- part, then mix both the powders 
ry exactly, put the mixture into a phial, pouring upon it a pint 
d a half of diſtilled vinegar, ſhaking it well together; this 
mpoſition will be ſo very cold, that a man can hardly hold the 
fel in his bands in ſummer; and it happened as M. Homberg 
as making this mixture, that the ſubjett froze; in this expe- 
ment we ſee the cold ſtill greater, than that in the ſolution of a 
[rmoniac alone in common water; and this cold is cauſed by the 
rrofive ſublimate, which alone is not at all, or at leaſt very lit- 
 diffoluble in diſtilled vinegar ; fo that the fluid parts ws the 
{tilled vinegar having quickly penetrated the parts of the Sal 
[rmoniac, and having already loſt a great deal of their motion, 
erwards engaging in the pores of a body, which they could not 
ſolve, and having no more action than what is ſufficient for that 
rpoſe, they loſe there that little activity which they had, and 
apulate, if not all, at leaſt the greateſt part; and this want of 
ion is the cauſe of that great cold, which we percelye therein. 
. V. 3 K To 
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um, ſo that the little particles, which are violently agitated in 
his mixture, not being able to carry along with them, in their 
otion, the coagulated parts, which are too groſs, they drive 
Jem away from their center of motion; ſo that the almoſt half 
W o2gulated particles, being got amongſt theſe little whirlpool, 
d preſſed againſt each other, ſtick cloſe together, coagulate 
vore ſtrongly, and loſe their motion entire] „which cauſes a 
ey great cold; and that the violent agitation in ſome parts of the 
Wiquor contributes to the coldneſs thereof, appears by the follow- 
ng experiment. | 
M. Geoffroy put ſome cold water into a great bafin, and into 
ie middle thereof à cucurbit of glaſs full of water equally cold, 
a into the cucurbit he put a very good thermometer, which he 
ct lic a good while for a trial; when it was adjuſted to a degree 
proportionable to the cold of the water, he ſuddenly threw into 
e water in the baſin four or five ſhovels full of coals, well kin- 
WH lcd, and in an inſtant, the liquor of the thermometer deſcended 
vo or three lines; after ſome moments the liquor roſe again, 
ben the heat of the water in the baſin was communicated to the 
las cucurbit. The cold of the water in the cucurbit cannot be 
tributed to any thing, but the preſſure, or ſudden condenſation, 
hich the fire cauſed in the water, wherein it was put; which 
ondenſation may be explain'd in the following manner; in the 
nſtant that the burning coals were thrown into the water, the 
ortex of the ſubtile matter, by which it was turn d round, being 
esd by the water which environ'd it, ſcatter'd with violence 
l the particles of the water, which happening all at once in ſe- 
era] places of the water in the baſin all round the glaſs cucurbit, 
he = which environ'd the cucurbit being at once preſs d on 
Il fides, were condenſed conſiderably and ſucceſſively; the cu- 
urbit being in the center of the preſſure bore all its weight, as 
ell as that of the liquor, which ſurrounded it; and this liquor 
oſt by its condenſation very much of the motion it had — 
hich was conſiderable enough to make the liquor of the thermo- 
eter fall; this cold goes off quickly, becauſe all the water in 
he baſin being very much heated, it alſo quickly heats that in 
he glaſs cucurbit. | 
The ordinary thermometers not marking the cold of the water 
0 readily and nicely, as M. Geoffroy could have wiſhed, he had 
ecourſe to another ſort of thermometer, which was more exact; 
It conſiſts of a bow] of glaſs, Plate II. Fig. 18. which has no 
other aperture than that of a very long tunnel B C, which def-, 
ends almoſt to the bottom of the bowl ; one end of the tunnel B 
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is dipp'd in E, a liquor which is at the bottom of this bowl, ali 
the reſt is fill'd with nothing but air, which has no communicatin 
with the external air; when the air contain'd in this ſpace is tai 
fied by the external air, which touches the bottle, it preſſes ar thi 
ſame time the liquor E, and obliges it to riſe by B in the tun 
B C; on the contrary, when it is condenſed by the external coνꝗ 
by not preſſing upon the liquor E, it gives liberty to that whid 
i in the tunnel to fall: The readineſs with which the air coil 
denſes, or rarifies by cold and heat, makes the effects of ti 
thermometer, much more ſudden than thoſe of any other ſon 
beſides, the effects of this is much greater, the air being capab p 
| - # greater rarefaction, or greater condenſation than any otha 
Naid, E 
As for the ſenſible heat of the vapours, which are ex ha 
from the mixture of Sal Armoniac with oil of vitriol, it is noi 
difficult to find the cauſe, if we conſider that theſe vapours a 
but the moſt volatile and active parts of this mixture, which till 
ſubtile matter raiſes with itſelf in pervading it; the motion d 
theſe particles is free in the air, and is but more repreſs'd by tl 
too groſs coagulated particles in the liquor; and by how much ii 
has been retain'd and hinder'd for ſome time, it becomes ſo mud 
the more violent, and is perceiv'd by heat, which is the ordinal 
effect of a rapid and violent motion. | 
If after having made a mixture of four ounces of oil of vitndi 
and an ounce of Sal Armoniac, you throw upon it a ſpoonful ol 
common water, in the time when the fermentation is ſtrongeſi 
the cold is greateſt, and the liquor of the thermometer falls wil 
the greateſt _— the — ceaſes, and the col 
changes immediately into a great heat, which makes the JiqueiMi 
of the thermometer to riſe very high; the reaſon of this expen 
ment may be eaſily conceiv'd, if we confider, that the water bei 
heated quickly and ſtrongly by the oil of vitriol, produces her 
the ſame effect; and this heat is ſufficiently great at that time . 
deſtroy the cold of the coagulated particles, the water by iel 
being otherwiſe very proper to diſſolye this coagulum. 


An unuſual Colic, by Dr. Davies. Phil. Tranſ. Ne 275. p. 96 


Perſon, aged between 30 and co, had been for three u 
four years troubled with gripes, which generally return 
once a month, or thereabouts; his body being for the moſt par 
coſtive he therefore, was obliged to ſpur nature with Daffey 
elixir, or aloes, and fometimes the ſmoak ing a pipe of tobaccs 
{applied the uſe of theſe medicines; coming from London 1 
. | eat 
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nd 4 himſelf with his „having walk'd a good part of 
10x my and as ſoon as he came home, he had a — of his 
1 pains, which continued upon him for 18 days, notwithſtand- 
ty the methods commonly uſed in ſuch caſes, during which time 
had no ſtoo], excepting what the firſt and fecond 'clyſters 
echt away; he complained when he was ſeiſed with this diſ- 
uck r of a pain in his right fide, in the Hiac region; ſome time 
000 Dre he ied, his be 


y ſwelled much, and was as tenſe as a 


th m; at firſt he vomited for two or three days, which left him, 
on, did not return till juſt before he died, which was at the ex- 
tion of the 18th day, at which time he brought up ſome 
the k choler, but never, during his whole illneſs, any of the 


ces: Upon opening the Abdomen, ſome black choler was 
d in the ſtomach; the Duodenum and the reſt of the ute - 
4 Tenuia were void of Fæces, but very much inflated with 
d; and tracing the guts, as far as the Cæcum, it was found of 
Jackiſh colour; and from thence, for about a yard in length, 
Colon was ſo mortified, that the Fæces had made their way 
7 it in ſeveral places into the cavity of the 4bdomen ; about 
inches of the mortified gut was faſtened to the Peritoneum 
the right fide; this part of the Colon was extended with a 
at quantity of Fæces of a foft conſiſtence; at the extremity of 
mortification, towards the Rectum, the obſtruction which 
ſed all theſe diſorders, ofſer d itſelf to view very plainly ; for 
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i put 10 inches of the Colon was doubled, as if you had taken 
ok WW folded up a piece of tape; the two contiguous ſurfaces of the 
wü licature adhered fo firmly together, that you could not ſepa- 


i them, without tearing the external coat of the inteſtine ; 
que" {cparating this coaleſcence, there fell from that part a 
pen tin Mucus; the adhefion was about three inches broad; the 
Idle of the duplicature, which made an acute angle, and 
ber ere the Fæces ſtopp'd, was ſmaller, and the membranes thin- 
ne u than in any other part of the gut; from thence towards the 
item, the Colon was ſound, and void of Fæces, occaſioned by 
frequent uſe of clyſters. 


e Iſthmus between Dover and Calais; by Dr. Wallis. Phil. 
Tranſ. Ne 275. p. 96). 

urn d R. Somner No 212. p. 882. is of opinion (with Mr. Camb- 
den, and other Antiquaries) that it is highly probable, if 
H abſolutely certain that France and England, or Gaul and 
Bacon were anciently joined by an It hmus, or neck of land, 
over. Mere now is the narrow paſſage between Dover and _ 
| Which 
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which ſeveral ages ago (beyond the reach of any hiſtory now ey. 
tant) was, by the violent beating of the ſea on both ſides theres 
worn away, or broken thro'; whereby, what was once an J bm, 
is now become a Fretum or narrow ſea; in A of the ſam 
opinion Dr. Wallis adds one argument more, (of which M. Can 
den takes no notice) vis. the ancient Gauls, and Britons 
the ſame language, and the great intercourſe between the 
Druides in Gaul, and thoſe in Bretany (of which ancient ay 
thors take notice) which is not likely to be the caſe, if there ha 
not been an eaſy communication between the one, and the other, 
which, tho' it be not a phyſical argument (as thoſe of Mr. Cant. 
den are) 18 a good moral inducement, in confirmation of them, 
To inforce Mr. Somner's arguments, Dr. Wallis confiders, wha 
muſt have happened, if this hypotheſis be true, and how it agren 
with what we ſee. 1. If there was ſuch an-[?þmus once, in thi 
place where now is the Paſs between Dover, and Calais, the 


the great ſeas on both ſides muſt continually beat upon it, with: 


fierce impetuous tide, twice in 24 hours; viz. the northern fer 
between us, and Holland, called the German Ocean, on the ei 
tern fide; and the weſtern ſea, between us, and France, calle 
the Britiſh Ocean, on the weſtern fide, which, in proceſs d 
time, may well be ſuppoſed _ enough to wear away, or brei 
thro' a narrow It hmus; the weſtern tide — in fiercely be. 
tween us and France, and fretting on the coaſt on both fide, 
muſt needs be ſuppoſed to bring with it, not only a great del 
of ſoil, ſand, or mud, but being ſtopp'd in its current, by th 
T?thmus, did not depoſite it (as might be thought) on its fide 
which might ſtrengthen it, but found an opportunity of diſchag 
ing itſelf on the ſpacious level of Romney-marſh, fretting thit 
Tthmus as it came along, and then, at the time of the tide re 
ceſs, letting it fall on that level, and lodging it there; but the 
again, fretting that It hmus, and the — all along, as the tit 
returned with a like force, as it came in; which gives us a fit 
account, both how that It hmus might be waſhed away, and hoy 
that level might be raiſed to the height it is now at; for, 9 
man can doubt (who well knows the ſituation of the place, and 
the nature of the ſoil) but that all that level had heretofore ber 
ſea; and even, at this day, it lies ſo much lower, than the fur 
face of the ſea at high- water; that much of it would be or: 
flowed every tide, if not defended by Dim: church Wall, for & 
veral miles together, whether it had the like opportunity of ſuc 
an in-draught, and in what proportion on the French coaſt, thx 
Dr. cannot tell. Th 
x 
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The northern-ſea, between us and Holland, muſt in like man- 
er. have beat on the eaſt-ſide of that J?Þmus, with a like im- 
etuous tide, twice in 24 hours; but, — ſtopped there in its 
ourſe, would have the like. opportunity of diſcharging itſelf on 
he coaſt of Holland, as the weltern-ſea did on Romney-marſþ ; 
hence it is that Holland, and Zealand, which, by the content 
f all, is judged to have been once ſea, is now raiſed 30 or 40 
dot higher, than it had been formerly; and the fame northern 
za, which, upon this account, hath ſo large an in- let, eaſtwards, 
on the coaſt of Holland, would, weſtwards, infinuate itſelf like- 
iſe on the Engliſb coaſt, wherever it might find low grounds; 
hich is the caſe of this large valley, where now runs the river 
ture, Stoure, or Eſture (which name it is ſuppoſed to have 
aken from the corruption of AÆAſtuarium) for more than 20 miles, 
ntering at the low grounds near Sandwich, cloſe by that Ih- 
v5, and running up that level by Canterbury, Chartham, Chil- 
en, &c. as far as Afford, or farther; which valley had once 
deen much deeper, than it is now; for, it ſeems, that even at 
'hartham, which is now 12 miles from the ſea, the ground is 
aiſed at leaſt 17 foot; and the foil at that depth 1s found to be 
ff a like condition, with that, where the ſea is known to have 
deen; and nearer to the ſea, it may well be preſumed to have 
ea ſtill deeper; which is confirmed, as Mr. Somner tells us, by 
he reliques of a marine animal found there, as alſo anchors, 
hells of fiſh, dug elſewhere in the borders of this valley, at a 
great depth under ground: Now, that the ſea may thus raiſe the 
ground on ſuch in-draughts, by ſand, ſoil, and mud, conveyed 
nd lodged there at every tide, is not at all unlikely; for, we 


/ 
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ue the {ame at this day, particularly, in the iſle of Oxney, near 
„onney-marſo, where was a low level, often in danger of being 
n erflowed by the river Rother; but, ſomewhat more than three- 
ore years ago, the ſea being let in, hath raiſed that level very 


onſiderably, by 2 in, and lodging there, a conſiderable 
deal of foil and mud every tide; but withal, it has fo fretted 
he channel by which it enters and returns again, that the channel 
dy Rye, which, within the Doctor's memory, was ſo ſhallow 
near (what was called) Kent-bridge, that it was fordable; bue 
now, by the tides entering, and returning, that bridge is Jong 
ince ſwallowed up, and the channel become ſo broad, and deep, 
that a veſſel of good burden might ride there at anchor, which 
$ a proper reſemblance of the ſeas fretting this /thmus, and fil- 
ling up the Aſtuaries on both fides thereof: The like, in a 
good meaſure, is to be ſeen at the Dogger-/ands, which is a 


bank 
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bank of ſand lying obliquely, from about the coaſt of Nori 
towards the coaſt of Zealand, or north part of Holland; whit 
is the place, where the northern, and weſtern tides, fince th 
rupture of the Jiþ1mus, do now meet, and there (at flack- 
ter, for about an hour, or at the turning of the tide) depoky 
the mud, and ſand, which, by their rapid motion, 1s 
thither both ways, and which is ſuppoſed to be the true cauſe 
that ſand-bank ; whether this, in proceſs of time, may form 
new 1thmus there, (if the world laſt long enough) the Dr. cu 
not ſay; but, he is apt to think, that the former J#-mus, if th 
tides had ſtopped there, and had not found thoſe in-draugh 
whereon to lodge what is waſhed from thence, might have cont 
nued, and been more ſtrengthened, by what, on the retum d 
the tide, would daily be lodged there: And upon this account; 
is, the Dr. thinks, that the It hmus at Corinth, tho' beat upy 
by the two ſeas, which give it the name of ZBimarss Corinth 
is not thereby deſtroyed, becauſe, there are not ſuch tides to wal 
it away, nor ſuch in-draughts, whereon to lodge what mighth 
waſhed from thence ; but the caſe is much otherwiſe with th 

bmus of ours, where all circumſtances concur to countenang 
this hypotheſis; the ſteep cliffs at Dover, and thoſe at Calui 
anſwering directly the one to the other, and appearing to view 
as if, what had been between them, had been violently ton 
away, as alſo the intermediate ſea, even at this day, being mud 
ſhallower at that place, than on either fide of it (as Cambiai 
well obſerves) are ſtrong preſumptions, that there had been for 
merly ſuch a conjunction. | 

Th g 


e greateſt doubt in this caſe is, that there is no hiſtory a 
tant, which takes notice of ſuch an J#Þmas, or of ſuch a ruptur 
in this place; to remove this, we are to conſider that we have n 
particular account of the Britiſh coaſt (which might determine 
this queſtion) older than Julius Ceſar; whereas, this might 
have — ſeveral hundreds of years before that time, wha 
tho” the iſland itſelf might be known to the Greeks and Roman; 
yet not its particular coaſtings : But the Dr. adds further, tha 
Plato tells us a ſtory (as of a thing which had happened ſont 

es before his time, and which then, was in a manner general 
forgotten) of an iſland ſomewhere in the Atlantic Ocean, whid 


by a deluge, and earthquake, in the ſpace of a night and dai 
was deſtroyed and ſwallowed up by the ſea, whereby, that ſep: 
formerly navigable, was for ſome time become dangerous; WW 
reaſon of the mud, and reliques of that abſorbed iſland ; which 
ems to the Dr. very applicable to the rupture of this or 5 
| whered), | 


whereby this iſland was not, indeed, entirely deſtroy'd, but was 
broken off from the continent, to which it was before united; 
ind, upon ſuch an accident, the ſea muſt needs be diſturbed, put 
ut of its courſe, and rendered unſafe for paſſage, before it came 
o be ſettled again; for, tho' the firſt breach might be made in 
he ſpace of one night and day, we cannot ſuppoſe the whole 
ulk of it, when once broken, to be preſently carried quite away 
ut firſt the top, or upper part of it, in a day and night's time, 
nd afterwards the lower parts thereof by degrees ; which would 
-nder that fea, if not quite unpaſſable, yet dangerous at leaſt ; 
nd, if in ſome circumſtance, this narration happens to differ 
om the matter of fact; as calling the rupture of this /thmus, 
he ſubverſion of an iſland; this muſt be allowed in the narrative 
fan old tradition from hand to hand, for, as ſuch, it is there 
rought in: Plato introduces Critias, then an old man, tellin 

ſtory, which, when he was a boy of 10 years old, he — 
eard from his grandfather, who was 90 years of age, what 
Non, long ſince dead, had told him; namely, that an Egyptian 
rieſt had, long before, told Solon, that it appeared from ſome 
Id Egyptian records, of which the Greeks had no knowledge, 
at ſuch a thing had happen'd, in an age ſo long before, that, 
compariſon, the Greeks were but as children; and all this 
adition, thro' ſo many hands, and at ſuch great intervals of 
me, is, at every ſtep, * from the relator's preſent me- 
ory; and it is very poſſible, that ſome one or other of theſe 
lators might fo far miſtake, or miſremember, as to call that a 
(ſolution or diſappearance of an iſland, which was but a tear- 
gof it from the continent: It ſerves, however, to the preſent 
urpoſe, if at leaſt ſo much of the ſtory be true, that long before 


: oF /2/9's time, there had been ſome ſuch diffolution, or rupture of 
nine iſle or It hmus, ſomewhere in the Atlantic ocean, that is, in 
ige northern fea, of which there were ſome ſymptoms yet remain- 
bene in Plaro's time; for, this being admitted, it is as applicable 
an the preſent caſe, as to any we know, of which there are ſo 
tha 


any ſymptoms yet remaining to this day; and tho' Olaus 
udbec in bis Atlantica, cap. ), ſect. 8, p. 293, endeavours, in 
wour of his Sueonia, to put an allegorical ſenſe upon all this 
alage; yet Dr. Wallis does not ſee, why, it may not be under- 
da ood in a plain literal ſenſe, as a true matter of fact, tho? per- 
ps a little diſguiſed, as was the manner of that age, in relating 
b ſtories, and is very conſiſtent with all that Radbec cites out of 
hich /ato, in the ſaid chapter of his Atlantica; for, the name of 
mu Atlantic fea, wherein this iſland is ſaid to be, was not then, 
cb or. IV. N“ z L nor 
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nor is it now, confined to the coaſt of Sweden, but extended ag fh 
as the Britiſh iſland, and much farther ; and when Rudbec telt 
| us out of Plato, that the whole Atlantica was as big as Lybi 
4 and Aſia, which whether meant of either of them fingly, u 
4 Rudbec underſtands it, or of both together, as the — * 
| to import, the Dr. will not contend : We cannot ſuppoſe it tobe 
2 Plato's meaning, that this whole region was ſwallowed up, by 
rather ſome {mall part thereof, from whence, perhaps, the whak 
might take its denomination ; and tho' he tells us from anothe 
author, that it was five days voyage from the 2ritsſh iſland, u 
that part of his Atlantica, where for zo days together the fu 
does not ſet, this does not hinder, but that the Hritiſh iſlank 
| may be part of the Atlantic region, tho' ſo far diſtant from the 
| utmoſt northern cape thereof. 
Mr. Somner tells us, that this AÆſtuary from Sandwich to 

ford, might perhaps flow ſo much farther, as to meet with t 
| Eſtuary on Romney-marſp, and both being joined together, be 

# come one level; there 1s, the Dr. thinks, three or four mi 
| diſtance, between Afford, and the neareſt part of Romney-marh; 
| and, if it be admitted, that the two Zſtuaries of Stoure a 

| Romney-marſh, did thus meet in former times, this opens a r 
icheme, of which before we were not aware; for, then we mul 
fay, that the two tides from the north and weſt, which now met 
at the Dogger-/ands, did then meet at the confluence of thel 
two Eſtuaries; and then, as was juſt now ſaid of the 7 
ſands, bringing on both fides, ſoil, mud, and ſand to this plac, 
and lodging it there, might firſt form an {?þmus between Do 
and Calais, and open a new paſſage, ſuch as it is now; there ar 

ſeveral other Æſtuaries in England, where the ſea enters ag 
way into the land, and how far it might have entec'd in forme 
times cannot be determined; as that ſea by Briſtol, betuen 
Wales and Cornwal; that of the Humber, between Yorkſbire and 
Lincolnſhire; and we may reaſonably ſuppoſe, that the walls 
and fenns in Lincolnſprre, might heretofore have been ſea, 
overflow'd by the ſea at high tides; and that of the Thum 
between Kent and Eſex, which now flows above London and 
Brentford, within a mile of Kingſton at ſpring-tides ; it mt 
perhaps ſeem too daring, to think that it formerly flow'd 28 f 
as Oxford, between Shot-over-hill and Foxcomb-bill, and ſo 
towards Malling ford, in the time of the Romans called Galem 
but there is this to countenance it, that there are frequent 
found, in our ſtone-quarries and gravel-pits about Oxfori 
fiſh-ſhells, and even the bodies of fiſh petrified, at great defi 
| 


RoYaL SocreTyY, - 83. 
under ground; and there have been, no doubt, and there now 
are in England ſeveral other Aſtuaries, creeks, or arms of the 
za, entering a great way within the land, ſome whereof may, in 
a manner, be filled up, and become firm land; others, much 
arrower, ſhallower, and ſhorter, than they have been in former 
imes; for, it is the nature of Eſtuaries, where the tides flow 
in, to leave behind them, at their return, a deal of mud, ouſe, or 
eech, as they call it, which in time becomes firm land. 

At Hythe in Kent, which is one of the Cinque Ports, there 
vas formerly a convenient harbour for {mall veſſels, which is now 
warv'd up; ſeveral attempts have been made to recover the 
arbour, but with little ſucceſs ; for, when, with great labour 
ind charge, they have in ſome meaſure open'd it, it has ſoon been 
led up again, by what the fea caſts up; and, whoever confi- 
ers the vaſt quantity of, what they call, beach, that is, ſmall 
ooſe ſtones nk, fiſh-ſhells, caſt up by the tea, at Hyrhe, Lyd, 
ind elſewhere on the coaſt of Romney-mar/h, for ſeveral miles in 
ength and breadth, and to a great depth, will not think it 
range, that a creek, or Aſtuary, ſhould in time come to be 
illed up, and become firm land; and in ſeveral places, this 
deachy ground, where, nothing was to be ſeen, but fuch looſe. 
ones and ſhells to a great depth, comes, by degrees, to be 
over d with earth, 4 becomes paſture· ground: On the con- 
ary, that what was formerly firm land, might be fo deſtroy'd, 
r waſh'd away, as to become fea, is evident from the Goodwwrn- 
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nds, on the coaſt of Kent, which are ſaid to have been the 
uWands of Earl Goodevin, but Joſt by inundation, about the time 
hat Tenderden ſteeple was built (which gave occaſion to that 


conical proverb of things co-temporary, that Zenderden-ſteeple 
rar the cauſe of Goodwin. ſands) the occaſion of ſuch different 
feds, depending on the different ſituation of the ſhores, and the 
tting of the tides, ſo as to waſh off from one place, what it 
dges on another: And many ſuch alterations have, no doubt, 
appen'd on the face of the earth all the world over, of which 


e have no particular hiſtories; for, the world was of a great 
7 before the writing of any hiſtory, except the bible; and 
i bo knows, but, that in former ages, there might have been, 


ren amidſt the Alps, large lakes, which, in proceſs of time, 
y earthquakes, or other accidents, might have been drain'd of 
heir water, and become fruitful valleys; ot which, it is ſaid, 
vers ſymptoms have been diſcover' d, even amidſt the 4}ps, in 
ater ages; and ſomething of the like nature has happen'd in 


amaica, Sicily, and other places. 
L 2 Trees 
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Trees found under Ground in Hatfield-chace ; by Mr. Abrahan 
de la Pryme. Phil. Tranſ. N* 275. p. 980. 


T HE levels of Hatfield-chace in Yorkſhire, were the largeh 
chace of red deer that King Charles I. had in all E 
Iand, containing in all above 180000 acres of land, about hal 
of which was yearly drown'd with vaſt quantities of water, 
which being ſold to one Sir Cornelius Vermuiden, a Dutchman 
he at length effectually diſchaced, drained, and reduced it, bot 
to arable and paſture lands, at the expence of above 40000 
In the ſoil of all, or greateſt part of the ſaid 180000 acres 
land, whereof goooo were drained, even in the bottom of the 
river 9020. and of the adventitious ſoil of all - Marſhland, and 
round about by the ſkirts of the Zincolnſosre woulds, as fit u 
Gainsborough, Bantry, Doncaſter, Baln, Snaith, and Hold, 
are found vaſt numbers of the roots and trunks of trees of all fizz 
great and ſmall ; and of moſt ſpecies that this iſland either fix 
merly did, or at preſent does produce ; as pitch-trees, common 
call'd firs, oaks, birch, beech, yew, wirethorn, willow, aſh, &; 
the roots of all, or moſt of which ſtand in the ſoil in their natur 
poſition, as thick as ever they could grow, and the trunks 
moſt of them lie by their proper roots; moſt of the large tua 
lie along about a yard from their roots (to which they belong, 
as appears very plainly both by their ſituation, and the ſamereſ 
of the wood) with their tops commonly north-eaſt ; tho”, indeed, 
the ſmaller trees lie almoſt every way, a- croſs the former, ſon 
over, and others under them; the third part of all, which ar 
pitch - trees, commonly call'd firrs, are ſome of them 30 yards lay 
and upwards, and told for maſts and keels of ſhips; there han 
been oaks found 20, 30, 35 yards long, yet wanting ſeveral yards 
the {mall end; ſome of which have been ſold at 4, 8, 10, and 13 
a piece, which are as black as ebony, and very durable in ay 
ſervice they are put to; as for aſh, it is commonly obſerved, tht 
the conſtituent parts of their texture are fo diſſolved, that thy 
are become as ſoft as earth, and are commonly cut in pieces by 
the workmen's ſpades, which, as ſoon as they are flung up int! 
the open air, crumble into duſt; but all the reſt, even the vl 
lows themſelves, which are ſofter than aſh, preſerve their fub 
ſtance and texture entire to this day; Mr. de Ia Pryme has ſen 
pitch, or firr-trees, that as they lay along, after they had fallen 
emitted large branches from their fides, which had grown 1 
to the bulk and height of conſiderable trees, | 


| 
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It is very obſervable, and manifeſtly evident, that ſeveral of all 
thoſe ſorts of trees have been burnt; but eſpecially, the pitch or 
grr· trees; ſome quite thro', and others all on one fide ; ſome have 
been found chopp'd and ſquar'd, others bored thro', and others 
half ſplit with large wooden wedges, with ftones therein, and 
broken ax-heads, ſomewhat reſembling the figure of ſacrificing- 
axes; and all this in ſach places, and at ſuch depths, as could 
not be open d, fince the deſtruction of this foreſt, till the time of 
the drainage; near a large root, in the pariſh of Hatfield, were 
found eight or nine coins of ſome of the Roman Emperors, very 
much conſumed and defaced z, and it is very obſervable, that 
upon the confines of this low country between Zurningbam and 
Brumby in * are ſeveral large hills of looſe ſand, 
under which, . as they are yearly worn and blown away, are 
diſcovered ſeveral roots of large firrs, with the marks of the ax 
as freſh upon them, as if they had been cut down but a few 
weeks, and this Mr. de la Pryme has often ſeen; hazle-nuts and 
acorns have been frequently found at the bottom of the ſoil of 
thoſe levels and moors, and whole buſhels of firr-tree apples, or 
cones, in large ome _— and at the very bottom of a 
new river, or drain, almoſt 100 yards wide, and four or five 
miles long, were found old trees ſquar'd and cut, rails, ſtoups, 
bars, old links of chains, horſe-heads, an old ax, ſomewhat like 
a battle-ax; two or three coins of the Emperor Veſpaſian, one of 
which Mr. de la Pryme ſaw with Mr. Cornelius Lee of Hatfield, 
having the Emperor's head upon one fide, and on the reverſe a 
deal eagle; but that which is more obſervable, is, that the 
very ground, at the bottom of the drain, was found in ſome places 
to ſie in ridges and furrows, thereby plainly ſnewing that it had 
been plow'd and till'd in former days. 

Mr. Edw. Canby told Mr. de la Pryme, that there was found 
under a large tree, in the pariſh of Hatfield, an old faſhioned 
knife, with a haft of a very hard and black fort of wood, which 
had a cap of copper or braſs on the one end, and a ring of the 
{ame metal on the other end, where the blade went in, which 
in blade ſoon mouldering away, he got a new one put in the haft, 
vil vith the following diſtich thereon, ; 


Ever ſince No's flood was I left, 
My old blade is conſumed, but this is the Haft. 


The ſame gentleman alſo found an oak-tree within his moors, 
50 yards long, 4 yards diameter at the great end, 3 yards a A 
| bot 
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foot in the middle, and 2 yards at the ſmaller end; fo that, ty 
a moderate computation, the tree ſeem'd to be twice as long; any 
for it he was profer'd 20 J. At another time, he found a firr-tres 
36 yards long, beſides the computed length thereof, which might 
well be 15 yards more, ſo that there have been exceeding large 
trees in theſe levels; and what is alſo very ſtrange, is, that ther: 
was found, at the very bottom of a rarf pit, a man lying alony, 
with his head upon his arm, as in a common poſture of ſleep, 
whoſe ſkin being tann'd, as it were, by the moor water, preſery{ 
his ſhape entirely, but his fleſh, and moſt of his bones were 
conſumed, 

To illuſtrate and render more intelligible this ſtrange ſubęed 
of ſubterraneous trees, let us ſee what has been obſerved in other 
places and countries; Cambden, and others, have told us, and i 
is a very common and well-known thing, that moſt of the great 
moraſſes, moſles, fens, and bogs in Somerſetſbi re, Cheſhire, Lau. 
caſhire, Weſtmoreland, Yorkſhire, Staffordſhire, Lincolnſhire 
and other counties in England, are full of the roots and trunks of 
large trees, moſt of which are pitch or firr; and that they hare 
the ſame poſitions and impreſſions of the fire and ax upon them, 
that thoſe, already mentioned, have: Giraldus Cambrenſis tells 
us, that in King Henry II's days, by the violence of exceſſive 
ſtorms, the ſands were ſo much driven off the ſea-ſhore in Pon 
brokeſhire, that under them were diſcovered great numbers dl 
roots and trunks of trees in their natural poſitions, with the ia 
preſſions of the ax, as freſh upon them, as if they had been cut 
down but yeſterday, with a very black foil, and ſome blocks like 
ebony; and the like were diſcovered alſo at Newgal in the fame 
county, in 1590, and in Cardiganſhire and other places fince; 
Dr. Plott mentions the like roots and trees, found in Shebben- 
Pool, the old Pewit- pool, and at Layton, and other places in 
Staffordſhire; and from their natural fituations he rightly con- 
cludes, that they certainly grew there: Dr. Leigh, in his hiſtory 
of Cheſpire, obſerves, that in draining Martin Meer, there was 
found great numbers of the roots and trunks of — pitch; trees 
in their natural poſitions, with great quantities of their cones, 
and eight canoes, ſuch as the old Hritons fail'd in; and in another 
moor, was found a braſs-kettle, beads of amber, a ſmall mil 
ſtone, the head of an Hippopotamus, and human bodies entire 
and uncorrupted, as to outwatd appearance: Several places of 
the ſoil of the iſles of Angleſea and Man, as alſo of the bogs 
of Treland, are likewiſe Pl of roots and trees; Yerſtera# tells 


us, that in ſeveral places of the moors and moraſſes of the N. 
rberland;, 


ROYAL SOCIETY. 87 


»-rlands, large firr-trees are commonly found, with their to 

— to the —— juſt as they do in the levels of Hatfels- 
hace; and Helmonz mentions the Peel there, a moſs nine miles 
broad; M. de la Ferr ſays, that trees and roots are frequently 
ſound in the low grounds, levels, and moraſſes of France, Swit- 
zerland, and . and laſtly, Rammazzins aſſures us, that 
in the territories of Modena, which are ſeveral miles long and 
broad, and at preſent a moſt fruitful dry country, tho' in the 
time of the Cæſars, it was nothing but a great lake, are found 
at 30, 40, and 50 foot deep, the foil of a low marſhy country, 
full of ſedge, reeds, ſhrubs, roots, trees, nuts, ears of corn, leaves 
of trees, branches and boughs of oaks, elms, walnuts, aſhes, 
willows, and the very trees themſelves, ſome broken, ſome whole, 
ome ſtanding upright, ſome lying at their length, c. with old 
coins of the Roman Emperors, old marbles and ſtones ſquared, 
cut, carved, and wrought, Sc. Moſt men refer all this to Noa#'s 
Wood ; þut if ſo, how comes it, that the trees and their roots 
lie ſo near each other, and why lengthwiſe, from ſouth-weſt to 
orth-caſt? Why ſome of them burnt, others chopped, ſome 
ſplit, others ſquared, and others bored thro*'? Why does the foil 
at the very bottom of a large river lie in ridges and furrowa? 
And why are the coins of ; pk Emperors found there ? But 
lr. de la Pryme is of opinion, that all theſe trees uu in the 
ery places, where we now find them, both here, and elſewhere z 
gainſt which M. de Ia Pryme knows but of two objections. 
1, That Ceſar expreſly ſays, that no firr-trees grew in his time 
In Britain; but that Cæſar might have been miſtaken in this 
point, may appear from what he mentions of the next tree, the 
deech; which he alſo excludes, tho' it is ſo very common in 
rery part of this kingdom; and, in an old deed relating to this 
ery chace, firr-trees or buſhes are mention'd, as growing here 
and there, about 300 years ago; and it is very well known, 
hat there was a tree of the very ſame wood growing upon 
atfeld-moor fide within theſe 30 years, which was cut down 
ome time after, it being the very laſt of that kind, that was 
cen flouriſhing here. 2. The ſecond objection is, that thoſe 
her Ports of trees grow always on high mountains and rocks, and 
ill. erer thrive upon ſuch low grounds and moraſſes as theſe are, 
ic here we now find them; but, tho' they do, indeed, in all the 
of Wold countries of the north, thrive beſt upon the hardeſt rocks 
955 nd mountains, yet are they ſometimes ſeen even there, large and 
el great plenty, in the low moraſſes of Tiefland, Courland, Pome- 
N. ia, and other countries thereabouts; and in the low forreſts 
to 
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to the weſtward of New England; theſe trees require a ſandy 
foil, and if it lie never ſo hip , or never ſo low, they will proy 
there, and there it is natural for them; and it was obſerved, in 
digging a pit of a great decoy in theſe levels, that the roots of the 
firrs always ſtood in the ſand, and the oaks in the clay, as al 
in ſeveral other places of theſe commons. 

The reaſon why all theſe woods were deſtroy' d, we may lean 
from the Roman hiſtorians, who frequently tells us, that when 
their armies and generals purſued the wild Britons, they alway 
fled into the faſtneſſes 5 miry woods and low watry foreſts; 
Ceſar himſelf tells the ſame, and ſays, that Caſſilelan, and his 
Britons, after their defeat, paſſed the Thames; and fled into 
ſuch low moraſſes and woods, that there was no poſſibility of 
following them; we alſo find, that the ſtout nation of the $;Jurg 
did the — when they were ſet upon by Oſtorius and Ani. 
cola; and fo did Venutius, King of the Brigantes, who fled 

into the great woody moraſſes of this country, and, perhaps, 
into the very ſame that formerly overſpread theſe levels; and 
Herodian tells us, that it was the cuſtom of the wild Brstons to 
keep in the fenny bogs and thick marſhy woods, and when oppor- 
tunity offer'd, to ſally out, and fall upon the Romans; who were: 
at length ſo gall'd with them, that they were forc'd to iſſue ou 
orders for the deſtroying and cutting down all the woods and 
foreſts in Britain; ef 4 paw all thoſe that grew upon loy 
grounds and moraſſes; this order is mention'd in Vopiſcus; and 
that they were thereupon accordingly cut down, 1s evident from 
ſeveral authors, who tell us, that when Syerontus Paulinus con- 
quer'd Angleſea, he cut down all the woods there ; Galen tell 
us, that the Romans kept their ſoldiers continually employ'd in 
cutting down woods, draining marſhes and fens, and paving 
bogs; it is alſo manifeſt, that they did not only do this then- 
ſelves, but alſo impos'd the ſame taſk upon the Fritons; for, 
Galgacus, in his ſpeech to his ſoldiers, tells them, that the 
Romans made ſlaves of them, and wore out their bodies in cut 
ting down woods, and cleanfing bogs, amidſt a thouſand ſtripe 
and indignities; and Dion Caſſius tells us, that the Emperor 
Severus loſt 50000 of his men in a few years time, in cutting 
down the woods, and cleanfing the fens and moraſſes of the 
country. | 

As Mr. de la Pryme has ſhewn in general, that the Roman 
deſtroy'd thoſe 1 woods and foreſts; ſo now he comes to 
ſhew in particular, that they actually were in this part of the 


country, and deſtroyed this large and beautiful foreſt 100 
„„ 
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dy Hatfeld-chace ; the common road of the Romans out of the 
och, into the north parts of the country, was formerly from 


Tindum or Lincoln, to Segelocum, or Little Burrow upon Trent, 
and from thence to Danum or Doncaſter, where they kept a 
anding garriſon of Criſpinian horle ; a little off to the eaſt and 
orth- eaſt of this road, between the two laſt nam'd towns, lay 
the borders of the large foreſt, which ſwarm'd with wild Zr;- 
Y01s, who were continually ſallying out, and retreating into it 


aan, intercepting the Romans proviſions, taking and deſtroying, 
3; We hcir carriages, killing their allies and paſſengers, and diſturbing 
K heir garrifons, which at length ſo enraged the Romans, that 


hey were reſolved to deſtroy it; and that they might do it the 

ore effectually, they marched with a great army, and encamp'd 

a ſpacious heath, or moor, not far from Finningly ( as ap- 
pears by their fortifications ſtil] to be ſeen there) where it is pro- | 
dable that a great battle enſued, for hard by, is a little town, -1 


led O/ter/field ; now, as the latter part of the word is never 
ol WE. 4 ded to any other, but where there has been a battle fought, 
, the former ſeems to inform us what Roman general it was, 


ho commanded; to wit, the famous Oſtorius, who, all the 


N11: hiſtorians aſſure us, had been in thoſe parts; but who 
ot the victory is not ſo eaſy to be Judged, tho' no doubt it was 
nd Ihe valiant Romans, who, beſides the great numbers of Brizons 
bey ſlew, drove the reſt back into the great foreſt and wood, 
bat covered all this low countr ; whereupon, the Romans, that 
mM hey might deſtroy both it _ the enemy the eaſier, took the 
. pportunity of a ſtrong ſouth-weſt wind, and ſet large fires 


herein, which taking hold of the firr- trees, burnt like pitch, 
nd conſumed vaſt numbers of them; then, when the firr had 
lone what miſchief and execution it could, the Romans drew 
heir army nearer, and with whole legions of captive Britons . 
led moſt of the trees that were {till ſtanding, leaving only here 
nd there ſome large ones untouch'd, as monuments of their fury; 
hich being deſtitute of the ſupport of the under-wood, and of 

e neighbouring trees, were eafily overthrown by the ſtrong 
ind; all which trees falling crois the rivers, that formerly ran 
ro this low country, ſoon damm'd up the ſame, turned it into a 
eat lake, and gave origin to the great turf-moors that are here, 

y the windings and workings of the waters, the precipitation of 
rreſtrial matter therefrom, the conſumption and putrefaction of 
ten boughs and branches, and the vaſt increaſe of thick moſs- 
ater, which wonderfully flouriſhes, and grows upon tuch rotten 
rounds; which, even now fince the drainage, . and fince the 
untry for ſeveral miles round has been laid dry, yet for all 
Vol. IV. 3 | M thot, 
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. woods that grew _= the low grounds thereof, the better t 


that, are ſo turgid with water, and ſo ſoft and rotten, that t 
will ſcarcely bear men to walk upon them; hence it is, that old 
Roman coins, old Roman ax-heads, Sc. have been found by 
thoſe roots and trees, that lie at the bottom of theſe moors and 
levels; hence it is, that in all theſe grounds are found prez 
numbers of trees, that are burnt ſome in two, and others length. 
wiſe, and ſome hew'd and chopp'd; hence it is, that they li 
by their own proper roots, with their tops north-eaſt ; hence i 
is, that they lie by their own proper roots, with their toy 
north-eaſt ; hence it 1s, that ſome of the largeſt trees are found 
with their roots on, and others, as they have laid all along, har 
had branches growing out of their fides, to the bulk and height 
of confiderable trees; hence it is, that both the clay and move. 
ſoil of the country is in ſome places two or three yards higher, 
than it was formerly by the growing up of the fame, — the 
daily warp that the rivers caſt continually thereon, c. 

As the Romans were the deſtroyers of this great foreſt, f 
were they likewiſe of all thoſe others, that formerly grew upa 
the low-Jands of Cheſhire, Lancaſhire, Yorkſhire, Lincolnſbin, 
Faffordſpi re, Somerſerſhire, &c. and of the countries before 
mentioned beyond ſea, where ſuch trees are found; but, as th 
Romans were not much in Wales, the Je of Man, or Jrelanl, 
ſo it cannot be ſuppoſed that they cut down their woods; but 
yet others did, for Holling 2 and others of our hiſtorians, tel 
us, that Edward I. not being able to get near the Welch u 
fight them, by their ſtaying and ſkulking in the boggy woods 
commanded them all to be deſtroy'd by fire and ax; and 
Mr. de la Pryme does not at all queſtion, but that the trees and 
roots, before-mention'd by Cambrenſis in Pembrokeſhtre were tie 
relicts of ſome of thoſe that were then deſtroy'd; and as fu 
thoſe in the Ie of Man, and other iſlands, they all have ben 
cut down 1n time of war, and have lain, till they were grom 
over with the ſoil of the neighbouring grounds; and as for tho 
found in the bogs of Ireland, ſeveral of our hiſtorians exprelj 
ſay, that Henry II. when he conquer'd it, cut down all tix 


ſecure his conqueſt and poſſeſſion of the ſame, to keep tit 
country in a ſettled peace, and to diſarm the enemy, who com- 
monly truſting to ſuch advantages, are apt to rebel; Mr. de 
Pryme further adds, that it is a very common thing for genen 
even to this very day, to deſtroy all the woods that grow up 
advantageous places, and faſtneſſes in an enemy's country, if the 


intend to keep it, and that they always do it with fire and ax. 
A Chil 


aa © > VLVTÞ a cnn ann. / ed oa i. Cc... 


RoYAL SOCIETY. 91 


A Child avith the Inteſtines, £9c. in the Thorax; by Sir 
Charles Holt. Phil. Tranſ. No 275. p. 992. 


HIS child having died about two months old, they gave 
the following account of its fickneſs; that it was uneaſy 
and reſtleſs from its birth, and conſtantly laboured under a dith- 
culty of — that its illneſs was nothing like what they 
had ſeen in other children; nor could they perceive it reliev'd by 
any thing adminiſtred to it, tho by the advice of a ſkilful phy- 
ſician; but it lay groaning and pining till it died; that they had 
always obſerv'd, when the child was undrefled, an odd ſort of 
working in its breaſt ; and could perceive a crawling round the 
ribs and breaſt on both fides, as if a knot of ſmall eels, or large 
earth · worms, had been pent up within its cavity. 

Upon opening the Abdomen there appear d none of the Viſcera 
belonging to the belly, excepting the liver, kidneys, Veſica 
urinaria, and Inteſtinum rectum; we at firſt imagined that the 
other inteſtines might be cover'd by the liver, which (tho com- 
monly large in children) here exceeded the uſual ſize; but, 
upon turning it up towards the diaphragm, we only found under 
its concave part, the ſtomach, not lying in its natural poſition, . 
for the Pylgrus was drawn by the Duodenum croſs the Vertebre 
of the back towards the bottom of the ventricle, and part of the 
Duodenum 192 thro' a Foramen in the diaphragm, placed on 
the left fide of that, thro' which the Gula deicends, which 
occaſioned the Pylorus to lie almoſt under the Fundus ventri- 
culi; we then reſolved to trace the Rectum from the Anus up- 
wards, not doubting, but that it would lead us to the Meſentery 
and inteſtines ; the Rectum lay in an oblique line from the Anus 
to this new Foramen, and was received into it with a portion of 
the Duodenum; this Foramen ſeem'd to be form'd by nature, 
from the child's firſt formation for tranſmitting thoſe guts into 
the Thorax; for had it been made by any force, its fides would 
have „ wounded, or lacerated; but on the contrary, 
round this orifice, there was a round verge, as is ſeen in the 
pervious Foramen of the Vena Cava, or that, by which the 
Gula deſcends; when we took off the Srernum, we ſau the 
Meſentery with the inteſtines in the cavity of the Thorax, lying 
upon the heart and lungs; there was no Omentum ſpread over 
the inteſtines, which was entirely wanting, as was likewiſe the 
E 56 moſt part of the Duodenum lay in the Thorax, 
and all the reſt of the guts excepting the Rectum, which 
M 2 aſcended 
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aſcended in an oblique line from the Anus, and its upper 
was inſerted into this orifice ; we then began to conſider, 25 | 
this child, according to the common notions of nutrition, coulf 
be nouriſhed; that it was nouriſhed, ſeems plain, becauſe 
daily received food, and regularly voided the Fztes; fo wg 
propoted to enquire what communication there was betweg 
that gland, or glands, in the middle of the meſentery (comp 
monly called Pancreas Aſellii) and the Recepraculum C 
* between the internal lumber muſcles, called P/oag 
ut upon the moſt accurate ſearch, there was none to by 
found ; for the whole meſeraic membrane, and inteſtines, lay 
perfectly looſe upon the heart, and lungs, abſolutely difeg 
gaged from any other part; that vermicular motion, which 
ſhewed itſelf on the ribs and breaſt, we aſcribed to the per 
ſtaltic motion of the guts; and the Dy/pnea, or difficulty od 
breathing, we thought might be occaſioned by the preſſuſ 
made upon the lungs by the inteſtines and meſentery, which 
likewiſe ſo filled up the Thorax, that there wanted room fa 
the lobes of the lungs to move freely in, and conſequently 
„ and exſpiration were performed with difficulty. 
late III. Fig. 1. 4 ſhews the Foramen, thro which the 


Vena Cava paſſes; b the Foramen, thro which the Gula deli 
icends; c the Foramen, thro' which part of the Rectum au 
Duodenum went into the Thorax. | 


A further Account of a Diſeaſe causd iy wallowing Pebble 
ſtones; by the ſame. Phil. Tranſ. No 275. p. 99. 
622 ( whoſe caſe is in Phil. Tranſ. No 253.) camel 
to Sir Charles Holt, and told him the pebble · ſtones grew ven 
troubleſome to him, that of late he had vomited up two all 
them, which Sir Charles cauſed to be weighed, and found one toi 
weigh two drachms, and the other one drachm two ſcruples and 
a half; the patient complain'd that his ſtrength was of lat 
much 1mpair'd ; that he voided great quantities of blood by 
ſoo], which kept him very weak; his appetite was much im 
* would retain ſcarce any thing; his hands were para 
ytic, always extremely cold, and his fingers contracted; he wal 
not able to open them without help, nor could he keep then 
fo, unleſs it was by force; his legs were very likely in a ſhort 
time, to be as uſeleſs to him, as his hands; for, he ſaid, th 
began to fail him, and in the ſame manner to grow cold, a 


have little feeling in them; but, the moſt remarkable of all hi 
come 
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omplaints, was, a new progreſs, the ſtones had either found, 
or made; formerly at night in bed, they uſed to get up, as he 
xpreſs d it, to his heart, and upon turning to his knees, or 
ſtanding upright upon his legs, they would drop one by one fo 
iſtinctly, that they might be counted, and in this ſtate, they 
always aroſe ſtreight up, on the right fide of his breaſt; but 
now, they roſe obliquely, and got under his right arm, inclining 
owards the Scapula, and when they were in this place, by giv- 
ng him a blow with the fiſt on his right ſhoulder, 4 8 all 
all down in a lump together, and might very plainly be heard 
oclaſh on the other ſtones, which lay, as they did formerly, 
aſt above the Os Pubis ; the matter of fact prov'd true as he 
elated it, Sir Charles having made the experiment before Drs. 
ue and Davies. 


dow der d Blue paſſing the Lacteal Veſſels; by Dr. W. Muſ⸗- 
grave. Phil. Tranſ. N“ 275. p. 996. 


O account for fevers, and the obſtruction of the glands, 
(from which moſt, 1f not all fevers proceed ) we muſt 
zdmit of crude, and otherwiſe vitiated chyle, as well, if not 
pſtener, than the external accidents from cold and heat, and the 
diſorderly temperature of the air; which appears from Dr. 
iſter's experiment, afterwards confirm'd by Dr. Muſgrave, 
vis. that a dog kept long faſting, would not only admit into 
he lacteals a tinftur'd liquor, but a very ſubſtantial one, ſuch 
xs powder'd blue. | | 

Dr. Muſgrave injefted into the Fejunum of a dog that had 
ut little food for a day before, about twelve ounces of a 
olution of indigo in fountain water; and 'three hours after, 
pening the dog a ſecond time, he obſerv'd ſeveral of the lac- 
eals of a blueiſh colour; which, upon ſtretching of the me- 
entery, did ſeveral times diſappear; but was molt eafily diſ- 
ern'd, when the meſentery lay looſe, which 1s an argument 
hat the blueiſh colour was not properly of the veſſel, but of 
he liquor contain'd therein: A few days afterwards, repeat- 
ng the experiment, in another company, with the ſolution of 
one-blue in fountain-water, and on a dog kept REG. 36 
ours; he ſaw ſeveral of the lacteals become of a perfect blue 
olour, within a very few minutes after the injection; for, they 
Ippear'd fo, before the Dr. could ſew up the gut: Afterwards, 
aving kept a ſpanie] faſting 36 hours, and then ſyringing a 
pInt of a deep decoction of ſtone · blue with common water, 


ato one of the ſmall guts, and three hours afterwards, "— 
tac 
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the dog again, he ſaw ſeveral of the lacteals of a deep blue 
Iquot 
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colour, and upon cutting them, they afforded a blue | 
©iz. ſome of the decoction, running forth on the meſenten; 
after this the Dr. examined the Ductus thoracicus, on which, ty. 
2 with other veſſels near it, he had upon his return, made: 
igature, and he ſaw the Recepraculum chyli, and that duct, af: 
blueiſh colour, not ſo blue, indeed, as the lacteals, from the h 
lution mixing with Zympha, inthe Recepraculum and near it 
but much bluer than the duct uſes to be, or the lymphatigff 
under the liver (with which he compared them) were: hf 
each of theſe experiments, the Dr. had the aſſiſtance of ſererj 
1 who all agreed with him, as to the colouring th 
acteals. 

The entrance into the lacteals ( which is much the narrowel 
art of all the paſſages from the mouth to the mals of blood 
Like thus prov d, beyond exception, to be wide enough to a 
mit ſo groſs a body, as ſtone-blue, we may here in pu 
explain the admiſſion of liquors, as of diuteric waters, &. 
into the veſlels in great quantities, and that in a very lit 
time; the ſame winch of the lacteals makes them read 
to receive thoſe groſſer bodies, convey'd in proper vehicls 
which afterwards compoſe the grumous part of the blood, th 
— and bones; and this open entrance being allow d. 
will no longer ſeem impoſſible, that with our nouriſhmen, 
eggs, or, Animalcula themſelves, ſhould enter theſe veſlel; 
there being no manner of queſtion, but that of both the ons 
and the other, ſome are much leſs in bulk, than the preatd 
particles of indigo, in the decoction above mention'd, ſeen i 
the lacteals; beſides, the ſeveral other ſpecies there are of ſmul 
iyfects, and their great fertility; when we confider, how w 


——_ and various thoſe of the animal kingdom are, that i” 
ery ſmall proportion, perhaps not a quarter part, con 
within the view of the Rn eye, then, we ſhall be the betta 
enabled to account for the great variety, as well as numben be 
inſects, obſerv'd in the juices of the animal body: But, [t; 
chiefeſt uſe of the wideneſs of the lacteal orifices, is, in dedu * 
ing from thence the reception of groſs matter, ſuch as are ta <* 
effects of indigeſtion, &c. which afterwards in the blood u 
Genus Nervoſum, many times produce ſevere diftempen_iy*®! 
which notion, in ſome degree, was confirmed by its firſt pu n 
poter Dr. Lifter, in Exercit, altera de Fontibus medicatss 4 10 


gliæ Edit. Lond. p. 48. 
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„ Account of the greateſt Part of a Fœtus voided by the 
E, A My. C. Birbeck. Phil. Tranſ. be 


looo. 
H E wife of one Raper at Coxwold 12 miles from Tork, 
falling in labour, the midwife extracted the Secundines, 
hich offer d firſt, but could not by her beſt ſkill perceive any 
hing elſe remaining; the woman's body falling, and ſhe be- 
ng pretty eaſy for ſome days, and the Urerus being contracted, 
he midwife took theſe Secundines for a Mola, or falſe concep- 
jon; but in a week more the patient began to diſcharge plenty 
f fetid matter by the Vagina, which continued, and in pro- 
eſs of time ſhe felt a troubleſome hardneſs on the Hypoga/- 
rium, which increaſed daily for above fix weeks; by which 
the patient was brought ſo low, that they deſpair'd of her life ; 
this lump, hardneſs, and ſoreneſs wrought upwards to the um- 
bilical region, and continued fixed there, for about a month; 
at length, being exceeding painful, the neighbouring women 
took it for a great boil or impoſthume, and applied what they 
uſually do in ſuch caſes, to afliſt its ſuppuration, and breaking, 
which had its effect, and it broke upon, or rather under the 
navel, and then afterwards diſcharged a great quantity of 
a thin, foztid, and diſcoloured liquor; the parts about it mor- 
tified, and the ulcer enlarged to that bigneſs, that a man's 
hand might be introduced therein; it continued exceedin 
painful, and emitted ſuch a noiſome ſtench, that none coul 
endure to look upon 1t; ſome ſhort time after, they found fome 
little bones wrought out of it, which being ſhew'd Mr. Bzirbeck, 
he found them to be the bones of a chil'd's finger; upon which 
he went to fee her; when he had examined the place, he per- 
ceived the Fetus lie in a confuſed heap, or mortified lump, for, 
with his probe he felt ſeveral bones, and at that time extracted 
(after ſeparating and dilating the mortification about i) above 
half the ribs, — of the Vertebræ of the back, and other 
bones, and cut out above a pound of the chil'd's mortified ſub- 
lance, as black as ink, with an exceeding nauſeous ſtench; 
and every 2d or 3d day for a month, he extracted what he 
could, being obliged to do it very deliberately, by reaſon of 
the exceeding weakneſs of the patient, who would have cer- 
ainly died under the operation, had he forcibly extracted it, 
and not given her time; for, we were obliged every moment 
to ſupport her with cordials, and after each operation, ſhe 


bound herſelf lightſomer, and by degrees ſweeter, which gave 


three months, all the Abdomen being ſoft, eaſy, and well con 
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Mr. Birbeck hopes of her recovery; for, not only the Zim 
alba, and the muſcles of the Aldomen, but the Peritongy 
and Omentum were mortified to a great breadth, and the inte 
tines lay fairly in view, and expoſed to the air for a long ting, 
after extracting part, and having a plentiful diſcharge of thy 
fetid matter, the diſcharge downwards * to leſſen a 
abate, ſo, that he endeavoured to aſſiſt it by bandages and com 
preſſes, with deterging and drying injections up the Vagina; by 
which means in a little time there was no diſcharge that way, an 
thoſe parts ſoon became perfectly well; and in ſome time afty, 
the ulcer ſeparated (with the aſſiſtance of fomentations, good (| 
geſtives, and mundificatives) from its putrifaction, the part coy 
trated and united; and had now been quite cicatriz'd nen 


dition'd ; the patient laboured all the ſeaſon at hay-harveſ 
Mr. Zirbeck ſappoſes, that by the forcible extraction of the & 
cundines, the Uterus had been lacerated, and this occaſion d th; 
ulceration; and the patient being extremely weak, and cor 
ſtant Iylying a· bed, gave the more liberty for its working upward 


Asbeſtus, Ec. found in Scotland; by Mr. Wilſon, Phil 
Tran. N* 276. p. 1001. 


N the grounds of Mr. Gordon of Achindore, in the ſhire 9 

Aberdeen, near the Highlands, on the fide of a hill of 
heathy kind of ſoil, ſomewhar inclining to what we call moſs; 
in a very ſmall brook, and alſo hard by it, for 10 or 12 yard, 
Mr. Wil/on found a great many ſtones, ſome a foot long, which 
plainly appeared like woad ; but becauſe he could not percein 
any veſtige of wood thereabouts, and becauſe none of the 
ſtones could be found, but in that ſpot of ground only, be 
could not think they were petrified wood; then upon cutting 
up the ground about that place with a knife, he found ſome 
pieces of the ſtone, and very near the ſurface ſeveral pieces d 
a fibrous ſubſtance, which his knife could not cut, upon which, 
he immediately judged this was an incombuſtible matter, 28 
proved afterwards, when he tried it in the fire; when he found 
ſome pieces of the ſtone very hard in the middle, and ths 
fibrous ſubſtance, or filaments on the outfide and extremities, 
he was inclined to think that the flax came from the ſtone ; bu. 
then finding ſeveral pieces of the flax ſo condenſed, that os 
firſt they appeared to vi hard ſtones ; but being a little wetted, Wow 
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the filaments were eafily ſeparated from each other; he found» 


ſeyeral, more or leſs condenſed like a ſtone, and all of it, ** V 
| that 
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called the Stoure, which, whether it be a corruption of 1 
Latin Æſtuarium, as Mr. Somner conjectures, or of the gn 
riſb ys-dwr, that is, the water, the Dr. will not diſpute, 
and, that the bones, being found, in both places, much at th 
ſame depth, viz. 16 or 1) foot, might probably» have be 
lodged in both, much about the ſame time; and that, perhay 
when the emperor Claudius brought his ——_— into Key 
and Eſſex, as Mr. Lufkin intimates out of Di Caſſius the 
Dr. alſo obſerves, that thoſe petrified bones, in both place 
were found in gravelly ſoils, as are thoſe petrified ſhell, and 
bodies of fiſh, in gravel-pits and ſtone-quarries near Ori 
how far the ſteams, fumes, or fluors of the earth, which cy 
tribute to the formation of ſtone, or gravel, might conduce i 
the petrifying of theſe bones, ſhells, or other bodies, | 
leaves to the confideration of naturaliſts; and, whether th 
impregnation of ſuch ſteams might not iwell ſuch petriſel 
back to a larger proportion, than they had before; juſt » 
we obſerve wood, and other like matter, to ſwell in a mol 
air, by the diſtenſion of their pores, upon the intermifliond 
moiſt particles; for, the Dr. takes all petrifactions to h 
cauſed, either by incruſtation, or the intromiſſion of ſtay 
particles; and he obſerved at Moldaſh in Kent, near Few: 
Ham, on ſome high grounds, very ſtony, (which ſometime 
uſed to be paſture, and ſometimes plough'd-land) divers oiſter 
ſhells petrified, or partly ſo, much larger, and thicker, thu 
the ordinary proportion of oiſters in thoſe parts, and ven 
weighty; which oiſter-ſhells might have been purpoley 
thrown there long before, as being reputed a good manu 
and might have been impregnated with the like halitus, a 
effluvia, as are the numerous ſtones on thoſe lands. 
But to return, the Dr. does not fee, why, we may not ſu} 
2 the Hure in Eſex, and the Stoure in Kent, to han 
een, both of them, AÆAſtuaries of the northern tide, beſm 
the rupture of that It hmus between Dover and Calais; u 
the like, of the river near Malden, and other ſmall creeks 
the coaſt, tho' not ſo large as thoſe of the Humber, and ti 
Thames, which were then Æſtuaries of the ſame ſea, as 
many others on the coaſt of Scorland; the Dr. ſays before tis 
1 for, ſince that rupture, the caſe, as to the Thun 
is ſomewhat altered; for, the weſtern tide between us, 1 
France, which was then ſtopped at this ?bmys, does now fi 
on thro” that Fretum, beyond the mouth of the Thames, 
high as the Dogger-/ands; which therefore, ſupplies the A 
| 6 
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ary of the Thames, which was formerly furniſhed from the 
northern ſea; and theſe ſmaller Æſtuaries might ſooner be 
choak'd up, by what every tide lodged there, while thoſe 
larger Aſtuaries are but ſhortened, and become narrower 
than they had formerly been; and, as to the Thames in par- 
ticular, it ſeems very evident, if we confider their fituation 
and the nature of the ſoil, that much of the low grounds in 
Kent, and Eſſex, on both ſides of the Thames mouth, adja- 
cent to the ſea, had formerly been ſea, as well as that of Rom. 
ney-marſs ; and when the mouth of the Thames was ſo much 
wider, no doubt, but the ſea flowed much farther than now it 
does, but how far, no one can determine, 

It may, perhaps, be objected, that the little rivers ſtill re- 
maining in the bottom of theſe valleys, which may be ſup- 
poſed to have been Aſtuaries in former times, do now run 
with more windings and turnings, than theſe valleys them- 
ſelves do; but this need not at all ſeem ſtrange, when we may 
daily obſerve the ſame, in the bottom of a muddy ditch, or 
water-courſe, when the water is almoſt drained off, the mud 
ſtill remaining ſoft; that the little water, which is left, will 
work out for itſelf amidſt the mud, a winding paſſage (accord! 
2s the mud will give it way more or leſs, much more — 
than the ditch itſelf when full of water; and the like muſt 
needs happen in the gradual draining of ſuch Aſtuaries, ac- 
cording as the ſoft ſoil will permit; which curvity will till 
continue, when the banks on both fides do by degrees become 
firmer: As to what the Dr. obſerved concerning the iſle of 
Oxney; a low level in that iſle, which had for ſeveral years 
lain under water, is now raiſed by introducing the tide, to a 
confiderable height above what it was formerly ; and the chan- 
nel from thence to Rye, is, by the tides flux and reflux, be- 
come much wider and deeper than heretofore: If we look in 
the more ancient maps of Kent before the year 1640, we ſhall 
find, that what we call the iſle of Oxney, was then but a Pe- 
ninſula, being continued (by a ſmall J?Þhmus at the north-eaſt 
corner thereof) to the reſt of the country; and the tide from 
Rye to that place, which now flows ſtreight on by the north- 
ide of the ifle, was there ſtopped by that mus, and wheel'd 
about on the ſouth · ſide thereof; or rather, the river Rozher, 
did from the north-fide of the iſland, wheel about by the 
louth-fide to that eaſtern corner, and thence by the channel to 
Rye; while things were in os” ſtate, divers mooriſn or _ 
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at this time a circle: In Kent it was commonly ufed in tha 
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lands adjoining to the river Rother, were often in danger, upon 
great rains, of being overflowed; but ſo it happened once, thy 
this drown'd land had unexpectedly, in one night's time, a 
more, diſcharged itſelf on 5 level ſomewhat lower; upq 
which indication 1t was thought adviſable, by cutting thy 
Iſt hmus, to allow thoſe waters on the north-fide of the iſland: 

raiter paſſage towards Rye; and to let thoſe lower ground 
lie for ſome time under water, till by introducing the tide, they 
might be ſomewhat heightened, and then timely recovered, M 


Of the Invention and Improvements of the Mariners Compal | 
by the Same. Phil. Tranſ. No 276. p. 1035 and 1106, 


R. Wallis is of opinion, that the mariners compaſs wy 

originally an Engliſh invention; not only, becauſe the 
Engliſb have been of old as famous for navigation, as any olle 
nation, long before the Holland ſca- trade was in being, and a long 
time after ; but (ſince new inventions commonly take their name 
from the place where they are made) from the name compal;l 
which is an ancient Engliſh word, for what we otherwiſe call 


ſenſe, when he was a youth; and 1Minſpew in his diftionan 
takes circle, and compaſs, indifferently to fignify the ſame with 
Circulus; and hence it is, that Circinus is in Engliſh called 
compals, or = of compaſles, as being the inſtrument where 
with we deſcribe a compaſs or circle; but whether Circims, 
called by us a pair of compaſſes, may have ſome ſuch nam 
in another language, or how anciently, the Dr. does not know; 
nor can he determine, whether the word compaſs, or anj 
word like it, was ever uſed in any other language for a citck 
indefinitely, or for any other circle, than the Circulus nauticus; 
in French it is Cercle, in Italian Cerchio, in Spaniſh Circuk, 
or ſome other word derived from the Latin Circulus; and from 
hence the Circulus nauticus may come to be called the marinen 
compaſs, which name being given it by the firſt inventor, 
might give occaſion for the Nike names in other languages 
French, Italian, German, &c. compaſs, Compaſſo Zee-co 
paſs, &c. which name, together with the art, the Dr. conjer 
tures they borrowed from England: He might, he ayj 
urge the ſame thing from another name, Boſſolo, Boſſola, &. 
For, as Circulus nauticus is the mariners compaſs, ſo Y 
nautica, is the mariners box, for the Engliſþ word Box is from 
the Latin Pyxis, and Pyxidula, as a diminutive from Tau 

mull 
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uſt be Boxel, or ſome word like it, which eaſily paſſes into 


0 

e French Buxole, Bouſſole, and the Talian Boſſola, Bouſſula ; 
ll which ſeemed to be derived from the Engliſh Boxel, Pyxi- 
u, or a little box, ſoftening the ſound of the letter x into //, 


in Aleſſandro for Alexandro: All which tho! it be not a 
W:c& demonſtration, yet (fince it is not agreed by whom, or 
Where the compaſs was invented) may in the ſilence of hiſtory 
e admitted as a probable conjecture, and a plaufible pretence 
che invention, till a better claim appears; and where in- 
W cntions creep in by degrees, it muſt not be thought ſtrange, 
We it be not eaſy to ſay who is the firſt inventor: In the pre- 
Ent caſe, he who firſt obſerved that the magnet had a pola- 
ity, or inclination northward, made the firſt ſtep towards this 
vention: This was at firſt wont to be ſhewed, by putting a 
Bnagnet into a little boat, ſwimming on water, when it was 
Wbſcrved, that this magnet would of itſelf ſo ſteer this little 
Wot, as that a certain point of the magnet would (if not hin- 
Wcred) turn towards the north; which point was thereupon 
led the magnet's north pole; he that afterwards obſerved, 
hat this verticity, or polarity, was communicable to a piece 
f iron, or ſteel, rubbed on a magnet, added a further ſtep; 
nd he who contrived a way to ſet a needle, or piece of ſteel, 
Wo touched on a ſharp pin, as in the air to move horizontally 
hereon, and of itſelf find out the north, and point towards it, 
s the ſwimming magnet had done before in its boat on the 
ater, had now diſcovered a new experiment in natural philo- 
phy, very ſurpriſing ; but this cannot yet be called Circulus 
auticus, or the mariners compaſs, till they had further con- 
rived, how to put a needle thus poiſed into a box, with a 
ompaſs or circle round it, divided in ſuch a manner, as to de- 
ote the azimuthal points of the horizon, or as they are now 
alled, the points of the compaſs; and commodiouſly fix this 
ox ſo prepared, to the ſhip, as thereby to inſtruct the ma- 
ner, or ſteerſman towards what point of the compaſs the ſhip 
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ges oved; that by the help of the rudder he might put it into 
euch a courſe, as was proper for his voyage; and it was now, 
Jo leed, Pyxis nautica, or Circulus nauticus, the mariners box, 
aj," compaſs, but not till then; and he who firſt contrived this 
&. pplication, did complete the mariners compaſs ; but all thoſe 
xl atecedent diſcoveries were ſteps towards it, and part of the 
com vention: Now it is not likely, that all theſe diſcoveries were 


ade at once, by the ſame man, at the ſame time, but ſuc- 
ceſſively 
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ceſſively, by the joint advice of divers inquiſitive men, and 
a confiderable tract of time; yet all perhaps, of the fame n 
tion, and probably the Enghſb : But, whoever gave the gy 
hint of this invention, certain it is, that the great improy, 
ments of the magnetic doctrine are due to the Exgliſb, u 
chiefly to thoſe about London, and Greſham College. 

The caſe is much the ſame with the art of printing, whiz 
we cannot reaſonably ſuppoſe to be invented all at once, » 
perhaps all by the fame man; but rather by ſeveral concu 
rent hands, and in a conſiderable tract of time, before it c 
to that degree of perfection, to which it is now arrived: 
might be firſt obſerved, that the ſhape of a letter, figure, on 
picture, graved on wood, or metal, might by the help oſ 
convenient preparation of oil, ink, or coloured liquor, 
ſtamped on paper; and if once, then as often as you plea; 
but, this being admitted, it remains further to be contriye 
how ſeveral types, or ſtamps for a whole page ſhall be ſoc 
poſed into one frame, that the paper may be applied to all 
once; it is then to be K — what kind of ink, 
to be applied to the face of the letters, thus compoſed; ( 
common writing- ink will not ſerve the turn; then how th 
_ ſhall be applied, with an equal and ſufficient preſſy 
o as to take off juſt ſo much of that ink, as repreſents tl 
figure of thoſe letters, and no more; and after all this, it mul 
be further contrived, how to erect ſach a machine, as wh 
we now call a printing-preſs, and how to manage it, ſo at 
anſwer all theſe exigencies; for till all this be done, we u 
not arrived to what we call printing; yet theſe previous c 
trivances muſt be owned as parts of the invention; and th 
it is likewiſe in the doctrine of magnetiſm ; and to thoſe pr 
vious diſcoveries, muſt be added the ſubſequent improveme 
made therein, fince the firſt uſe of the mariners compals, ( 
which whoever was the firſt inventor, it is certain, that the d 
trine of the magnet has received very great improveme 
from the Engliſh, viz. Blagrave, Gunter, Gellibrand, Gil 
Norwood, Wright, Briggs, Foſter, &c. as alſo from Capt 
Halley in his map of the magnetic variations, which 8 
thereby fixed in thoſe ſeas for the preſent time. 

The Dr. takes it to be agreed on by all, that what we 
the variation of the needle, is an Engliſh diſcovery, vis. 
Mr. Gellibrand, one of the profeſſors at Greſham College, abe 


the year 1625; that is, that the magnetic needle in its b. 
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ntal poſition does not retain the ſame declination, or varia- 
on from the true north, in the ſame place, at all times, but 
ries ſucceſſively that declination from time to time; which, 
- it was about that time, a new diſcovery, is now admitted 
an undoubted truth: It was about the beginning of King 
harles the I. that Mr. Gellibrand cauſed the great concave 
a] to be erected in the * at Whitehall, to fix a 
ue meridian line, and with a large magnetic necdle, ſhewing 
variation from that meridian Nom time to time; and the 
r. thinks it would not be amiſs, if exact obſervations were 
ow made, whether the meridian be juſt the ſame, as it was 
en; for it is very ble, that the 1 of the earth may in 
me ſuffer ſome little variation, which may not readily be diſ- 
rned, that may cauſe an alteration of the meridian line; and 
is, if - is ſo, will be more diſcernible nearer the pole, than 
ther otf. 

What we call the dipping-needle, is admitted alſo to be an 
'azliſ diſcovery, to wit of Mr. Blagrave, which is ſomewhat 
der than the former; that is, that the magnetic needle, be- 
des its horizontal direction towards the north, has alſo a di- 
ect ion of altitude above the horizon, if ballanced on an hori- 
ntal axis, pointing, as it were, with its northern extremity 
our climate to ſome point within the body of the earth; 
hether or not this direction varies from time time, as does 
hat of its horizontal poſition northwards, the Dr. cannot tell, 
or does he know, whether or not it has been obſerved, nor 
hether the ſouthern extremity in other parts of the world 
1ps, as the northern one does with us. 

lt is alſo an Exgliſh obſervation, that not only a magnetic 
eedle, but any piece of iron, if kept long in the ſame poſi- 
on, ſhall of itſelf contract a polarity; as for inſtance, an 
rect bar in a window, after Jong continuance in that poſition, 
ill, if duly poiſed, be found with its upper end pointing to- 
ards the north, and with the other towards the ſouth; and if 
ſterwards, it be continued long in a contrary poſition, it will 
tain a contrary polarity ; and Mr. Gillert's notion (of the 
arth's whole body being but one great magnet, and leſſer 
nagnets ſo many Terellæ or little earths, ſympathiſing with 
he whole) is Engliſb alſo: It hath been likewiſe obſerved, 
dat a magnetic needle, if heated red hot, will loſe its pola- 
ity; and if then cooled in a contrary poſition, it will acquire 
contrary polarity : It has further been obſerved by our Eng- 
% mariners, and that more than once, that upon a great 
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phants, and there are long ſtakes lying upon the ground; ſo thi 
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flaſh of lightning at ſea, their magnetic needle has loſt its fornyM 
polarity, and acquired the contrary ; in general, the dotrine g 
magnetiſm has been more improved by our Engliſb naturalh 
than by any other nation. 


The Way of taking and taming Elephants in the T/and 
Ceylan; by Dr. Strachan. Phil. Tranſ. Ne 277. p. It 
LL the natives within 20 miles of the ſea-coaſt, betyivhif 
Matura and Negumbo, are ſubject to the Dutch; uf 
therefore, when they have orders from the Eaſt- India compay 
to hunt the elephants, they pitch upon a convenient place tar; 
warren or park, which is — at the entrance, and the farin 
you go, the narrower; ſo that at the extremity it is ſo narroy 
that an elephant cannot turn itſelf; yet, this narrow place ik 
long, that 20 elephants may ſtand one behind another; the pat 
being finiſhed, ho Koolrale, who is the head or chief of the 
Kool, or county, orders the inhabitants, who dwell thereaboy 
to their places; who ſurround the woods, where they know ch 
phants are, for about 60 Engliſh miles in circumference ; at firk 
each man ſtands from the other at the diſtance of 5 poles, or 
yards, and kindles a fire in the intermediate ſpaces ; and then) 
ſhouting, beating of drums, and ſounding of horns, the ck 
_ retire towards the park; and fo the natives follow then 
y degrees, ſhouting, and making a noiſe, till the circumferem 
become ſo ſmall, that they ſtand cloſe by each other; the el 
phants, when they find themſelves incloted within the park 
make the more refiſtance, and ſome of them turn upon the ns 
tives; but poſts are ready ſtanding betwixt them and the cl 


they need only lift theſe up, and faſten them at both ends to i 
poſts, and thus the elephants are incloſed; then by following tit 
elephants, and throwing of fire-brands, they chaſe them ſtill fn 
ther towards the end of the park, and cloſe up the paſſage b 
hind them, by ſetting up, and laying ſtakes a-crofs the pol 
till at laſt the elephants are all entered into the narrow pla 
where they cannot turn themſelves; there are ſeveral ſorts of ck 
phants, ſome a great deal higher before than behind, and ſever 
never have the two long . ; others are of a more ſavage! 
ture, known by their fierce looks, which are of no ſervice, tl 
kept for 10 years; ſuch as theſe the King of Candie has {or pl 
niſhing tranſgreſſurs, for they kill all that come within the 
reach ; ſuch like elephants being among the others in the afoie 


mentioned park, are kept out of the narrow entrance, by thros 
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o fre- brands at them, when they draw near it; and the na- 
des endeavour to kill them with 3 and cutting off 
eir trunks, by which they take all their ; and thus, when 
ey eſcape, they periſh with hunger; for the natives being very 
i, come very near them with their ſwords; when all the 
oice of the elephants enter the narrow paſlage, there are poſts 
t acroſs, ſo that none of them can come back; and ſuch as are 
ot fit for ſervice, have liberty to eſcape. 
It is eaſy to conceive, how the natives invented the method of 
nting Abe with drums and ſhouting, becauſe it is ob- 
ed they themſelves are affrighted by drums: Dr. Hrac han 
2s told by an old Porrngueſe, that when his countrymen were 
ſſeſſion of this iſland, and purſuing the natives too far up in 
e woods, and hills, the Ceylaneſe by this means killed every 
an of them, excepting one drummer, who obſerving, that they 
d not draw near where they heard the drum, he kept continu- 
y beating on his drum; and the Ceylaneſe, imagining that the 
cateſt power was where the drum beat, did not come near 
m, and fo he faved his life: When the elephants have been 
me time ſettled in the narrow paſſage, they are taken one by 
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WF" fo the ſtable, being tied faſt berween two tame elephants bred 
* r that purpoſe, the point of whoſe long teeth are cut; if the 
bend elephant is unruly, they hold his trunk with their trunks, 
beat him with their teeth; and a man fits upon each of the 
„ere clephants and directs them with a ſtaff, upon the end of 
hich is a hook, wherewith he touches his head, and orders the 


phant as he pleaſes, without either bridle, or any ſuch thing; 
„ea they come to the ſtable, they are laid between two — 
wan ſtakes a-thwart before their breaſts, and under their bell ies, 


x , { bound in ſuch a manner, that they cannot ſtir, nor lie down 
f en the ground ; for ſhould they be itted to lie down, they 
+ puld become heavy, — and would not eat, but die; 


3» they are fed with the trunk of Waltugas, or Plantains 
"I: trunk of which tree they love better than any other food, and 
rewith they are alſo fed in the ſhip; when they have been fo 

| for fix weeks, they begin to be tractable, and are faſtened 


ly by one foot with cords; and if the merchants come from 
al, they are fold and conveyed to the 1 ＋ but if they 


not buy them, they are fed with the leaves of the Cocoa tree, 
12 wee ks after they were taken; and then they are as tame as 
dog, and eat graſs with the oxen in the fields; when an ele- 
roof” is put a-board, there is a contrivance made of 15 or 20 
ble ſail-cloths, which is laid about his breaſt, belly, and ſides, 
Vor. IV. 3 O aud 
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and tied together upon his back, to which ropes are faſtenel, 
then he is led into the water, betwixt elephants bred for mu 
Purpoſe ; upon which a man fits to direct him, and another ch 
phant, upon which a man alſo fits, goes behind the elephant thy 
is to be ſhipped; and when this is unwilling to enter the wax 
the other that is behind, putting his head to the hinder parts 
the foremoſt, puſhes him forwards ; and when he is got d 
enough in the water, he is tied to the boat, the other elephay 
return, and he ſwims after the boat to the ſhip, where he is hau 
on board; but there is a more convenient method, which is thu 
they prepare a large flat-bottom'd veſſel, covered with plaki 
like a floor, ſo that this floor is almoſt level with the quay, thai 
the ſides of the quay, and veſſel are adorned with green brancha il 
ſo that the elephant ſees no water, till he is aboard; when ui 
elephant ſwims to the ſhip, or crofles a deep river, there is hi 
thing ſeen of him but his trunk, thro which he breathes; a 
when he is waſhed upon a river-fide, he ordinarily lies with wi 
head beneath the water level with his body; aud tho' one (6 
be above water, his head will be under, holding only his fnox 
above it, thro' which he breathes : When the elephants are tam 
they are very docile and tractable, fo that they wall lie donna 
their belly, when men are to get up and ride upon them; if thy 
fall at any time, tho' on plain ground, they either die immed 
ately, or languiſh till they die, their bodies being ſo buli 
cauſes the harm they receive by a fall; If an elephant frequent; 
plantation of fruit - trees belonging to the natives, for no hede 
can keep him out, they point a heavy piece of wood, and hay 
it by a cord on the branch of the tree, under which the elephan 
uſes to come; and at night a man fits watching upon that brand, 
and as ſoon as the elephant comes, the man cuts the cord, and 
the pointed wood falls a foot deep into his back, by which meas 
the elephant languiſhes, and dies. 


An Account of a ſtrange Cancer; by My. Kay. Phil. Tra 
De 277, p. 1069. 
R. Kay's father had a cancer, which took its riſe from! 
{mall bruiſe on the Os Jugale, and in proceſs of tin 
ſpread itſelf over all the cheek ; and notwithſtanding the endes 
vours of the moſt eminent ſurgeons in thoſe parts where he lin 
it ulcerated his eye quite round, which Mr. Kay ſaw him tal 
out with his own hands; and afterwards extended itſelf to | 
ear, and thro' his cheek into his mouth, and a-croſs the upfe 


part of his noſe, and perforated the bone there; it Jikew! 
on 
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over ran that fide of his fore-head, fouling the Os Frontis, which 
came away in pieces, leaving the Dura Mater bare, for the 
ue breadth of a half crown, which riſing thro' the perforation of 
no che Cranium, in a few days putrified, and expoſed the brain itſelf 
unte view, ſeveral portions whereof came away freſh, and un- 
deg RY tainted 5 and what was moſt extraordinary was, that he perfectly 
1 retained his ſenſes, and roſe every day to dreſs the ulcer himſelf, 
al: till a conſiderable quantity of the brain was come away; and 
u when he was confined to his bed, his ſpeech failed firſt, and 
nb about four days afterwards, he died; his brain being totally con- 
tha ſumed, and nothing remaining in the Cranium, but a ſmall 
cha quantity of black putrid matter; he had neither Spaſmus, nor 
nul convulſions of any part, all the time of his illneſs. 

) a WL Natural Curioſities ; 2 Ralph Thoresby. Phil. Tranſ. 
by | 277. p-. 1070. 

ld M* Thoresby had in his Aſuſæum the outer ſkin of the 
nog maw of a fiſh taken at Macaffar, which was given Bim 
anc by Mr. Jacke who had it from a Dutchman at Batavia, who 
na took it out of the fiſh; the fibres, or veſſels do curiouſly and 
tee naturally reſemble a tree, with its ſtem, branches, leaves, c. 
ell the {kin is very thin, whitiſh and tranſparent ; and the veins that 


compoſe the ſtem, and the larger branches, are now rather black 
than dark red; the leaves are of a ſort of dark and faded green, 
variegated : Mr. Thoresby had a flint, brought from Milan, 
which had ſomewhat within it reſembling ſpar, that ſeemed to 
differ from the reſt of its ſubſtance ; tho? after all, ſpar, being no- 
thing elſe but a cryſtalline ſort of lime-ſtone, does not Tier 
from a flint in reality, but only in appearance, that is, in the man- 
ner of its concretion; and if the incloſed ſubſtance had differed 
in its nature from the reſt of the ſtone, the thing had not been 
very uncommon ; for ſtones, efpecially thoſe of a globular or 
oral form, have uſually coat upon coat; and theſe coats are ſome- 
times very different from each other, ſome being ſoft, and others 
hard; nay, ſometimes, after a long time, one of theſe coats will 


m4 
in ſhrink from the other, after the manner of a kernel, when the 
(WY {hcl becomes dry; and then, if the incloſed fubſtance continues 
el ſoft, and marly, they call that ſtone Geodes; but if- ſtony, it 


makes one of thoſe rattling ſtones, that are known by the name 


of the Ætites, or eagle-ſtone; many inſtances might be brought, 
pay do confirm, that it is no unuſual thing for ſtones to incloſe ſub- 
ui ſtances of a very different nature from themſelves ; as appears by 


the ſhells in S. ex marble; and the ſtones found in the York- 
O 2 ſires 


— 
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fvire coal-pits, known among the colliers by the name of cn. 
heads; they are found in a particular S/ratum near the coal, ary 
incloſe a fern, or ſometimes a pol ipody- leaf in the middle; a 
for that reaſon, being ſtruck with a hammer, they break yey 
readily there; they ſeem to be a fort of iron-ſtone, a-kin t 
what they call in Saffordſhire Ballmine; and Dr. Lifter, Miner, 
ferri pile-formis ; they have it upon the weſtern coaſts ney 
HWhite-haven, and call it there by the name of Cat. ſcamps; ani 
Mr. Thoresbiy has ſeen of it likewiſe upon the Jorkſhire coaſt u 
Robin Hood's Bay; and calls it Lapis minere ferri, pilæ. ſorn 
fimilis in cujus meditullio, unum vel plura filicis fois repreſen 
tantur, he had ſpecimens of both ſorts; and that one and the 
ſame piece of rock does not always ſhoot into a ſtone at one and 
the ſame time, but at firſt one part, and then another, and that 
not after the ſame regular manner; he had a piece of rock e 
ſtal, wherein might be plainly. obſerved, that the modus concre/: 
cendi in the middle differed from that of the outſide; nay, 
ſometimes, he ſaw in the middle of ſome tranſparent ſtones, x 
little drop that never would take the ſolid form of the reſt of the 
ſtone at all: Mr. Thoresby had alſo a piece of an iron- bolt, ty 
inches long, found in a ſtone-quarry, and turned into iroi on 
again; this being a property which iron has and no other metal, 
as Dr. Liſter oblerved in his journey to Paris; he had likewik 
from Sweden a piece of copper-ore regularly ſhot into an oft; 
hedron it had eight ſolid triangles, and conſequently fix "ow 
points; it was found in the copper-grooves at Fahblum, where 
ſeveral of the fame figure were found at the ſame time. 


Subterraneous Trees in Hatfield- chace; and a remarkable Hy: 
drophobia ; by Mr. de la Pryme. Phil. Tranſ. N' 217. 
p. 1073. 

M de la Pryme, being at Hatfield in 1902, was told by 

ſeveral gentlemen, that about 20 years before, died one 

Saunderſon of that town, aged near 80; whole father, much oſ 

the ſame age, had frequently aſſured him and others, that be 

could very well remember ſeveral hundreds of large tall fir. trees 
that grew in theſe levels, ſtanding here and there, in a languiſhi 
condition, whoſe tops were all dead, yet their boughs 
branches were always green, and flouriſhing ; and 7h Hatfield 

Eſq; who was not above 40 years of age, had by him a large 

twig, which his father had plucked off from a green and flou- 

riſhing ſprout of firr that grew from the great root of one of the 
lame kind in theſe commons; and an old man of Croat he 
is 
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is father ſay, that he could remember great numbers of 
{rubs and ſmall firr-trees growing there before the drainage, 
and while this place was a chace, and the vert preſerved; and 
aſtly, by ſeveral old charters Mr. de la 4 had ſeen of 
Nager de Mowbray, Lord of Axholm, who liv'd in the year 


53 XX 


2 
== 


hat all theſe places were then covered with a large old decay'd 
oreſt or — ; as alſo, all that low common between Croul- 
away and Anthrop upon Trent; and tho? there is not the 
ealt veſtiges of any ſuch thing now to be ſeen, yet it is not 
oly is manifeſt, that it was a foreſt formerly, from the 
oots found there; but alſo, from the {aid roots it appears, that 
noſt of the trees which grew there were firrs; all which were 
ut the after-growth, and relicts of the large foreſt deſtroyed 
y the Romans. | 

Mr. de la Pryme's brother had a grey-hoand bitch that had 
helps; ſoon after, a mad dog bit this bitch, upon which 
tee weeks after, running mad, they were obliged to kill her; 
ut, ſaving her whelps, becauſe no ſigns of madneſs appeared 
them, in about three weeks more they pull'd out each others 
hroats, excepting one which eſcap'd; at length perceiving 


EKF . ES 


=_ 


ore 
al, Wat it could not lap, nor ſwallow any thing liquid, ſome of 
ile e ſervants put their fingers into its mouth, and felt its tongue 
to- nd throat, but diſcovering nothing amiſs therein, they let it 
lar lone a day or two longer, and then it ran mad, and died; 


bout three weeks after, one of the ſervants who was a very + 
rong labouring man, and had frequently put his fingers into 
e whelp's mouth, began to be METS with an exceeding 
cute pain 1n the head, ſometimes. once, and at other times 
vice a day, ſo very vehement that he was obliged to hold 
is head with both his hands, to keep it from rending aſun- 
er; which fits commonly laſted; about an hour at a time; 
en his throat would contract, as he ſaid, his pulſe be tremu- 
bus, and his eyes ſaw every thing he look'd on of a fiery red 
our; thus he was affected for a whole week together; but, 
ang of a ſtrong conſtitution, and returning to his labour, at 
ey interval he wrought it off by ſweat, without any phy- 
; but it went worſe with one of his fellow-ſervants, about 
years of age, who was not of ſuch a ſtrong conſtitution ;z. 
* was alſo ficſed with a pain in his head, was, ſomewhat 
iriſh, ſometimes better, and ſometimes worſe, he cough'd 
ach, had a good appetite, eat heartily, but could drink 


ng; J know not what I ail, ſays he; but I cannot 
drink 


— 
— 
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1100, relating to Hurſt, Bellwood, Roſs, Santoft, &c. it appears, 
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drink any Beer, &c. and ſo laugh'd at it; when he went gy 
of doors, if there was but the leaſt north-wind, yet, he alwyy 
ran, as if it had been for his life; and when he was aſk'd, gy 
he did ſo, he told them, he could not tell, but that th 
Wind would ſtop his Breath; a day or two after this, x 
was worſe, and vomited an ugly ſort of matter, like blg 
blood, which ſtunk like rank · oil but much ſtronger, and thy 
he did ſeveral times; after which, he would be yu well 
and walk about, but moſt commonly he ran as faſt as ever h 

could, firſt out of one corner, then into another, then y 
ſtairs, and down again; but upon the third day of his confine WM 
ment within doors, he became perfectly mad, would foi 
leap, and twiſt his hands, and arms together, point at Peopk E. 
laugh, and talk any thing that came uppermoſt; in ſome 9 

his fits he was fo 5 that four young men could hardy 
hold him down in the chair where he ſat; but as ſoon as thy 
were over, he was hearty, laugh'd and talk'd; but all h 
diſcourſe was about fighting, and how, that if they would hu 
let him alone, he would leap upon them, bite, and tear thei 
to pieces; about an hour after, his fit return'd, which fo 
_— _ ſpeechleſs, and affected entirely his brain, and tha 

e died. 


Spouts in the Mediterranean; by Dr. Stuart. Phil. Tra 
| N“ 277. p. 105). 
* Dr. being on the 27th of Auguſt 1701 7 
coaſt of Barbary, to the northward of the town of Zou; 
upwards of 10 leagues diſtance at ſea, about 7 a clock 
night, ſoon after ſun-ſet; there appeared in the N. E. whia 
was directly up the gulf of Zyons, great and continued flaſh 
of lightning one after another, hardly without any inte 
fion; and thus it continued till next morning, without thunde 
the flaſhes of lightning ſometimes reſembled the ſudden 4 
pearance of a ſtar, and at other times of a flaming ſword, at 
again of a filver cord, ſtretch'd along the clouds, or like ti 
Irregular cracks of a phial from top to bottom; about ep 
next morning they had thunder, with a continuation of ligt 
ning ſuch as was above-mention'd, all from the N. E. or the 
abouts, about nine the ſame morning, there fell down fra 
the clouds, which look'd diſmally black, louring, and as it wt 
heavy with rain, in the ſaid N. E. quarter, three wat 
ſpouts; that in the middle, ſeem'd to be as big, as the malt 
a ſhip, and the Dr. judged it to be diſtant at leaſt a leap! 
4 
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and a half; the other two were not halt ſo big: all of them 
vere black, like the cloud from which they fe |, and ſmooth 


out 

nt ithout any irregularity ; only that at firſt falling, ſome fell 
wy Wpcrpendicularly, others obliquely, and all of them were 
thy Faller at the lower than at the upper end, repreſenting a 


, Word ; ſometimes alſo, one of them would bend, and become 
li WMiircight again, and ſometimes become narrower, and again 
tu increaſe its bulk; ſometimes ir would diſappear, and imme- 
vol Gi arcly fall down again; at other times it would be extenuated 


o the ſmallneſs of a rope, and again become large as before: 
here was always a great boiling up of the ſea, as in a erre 


fine eau, or water- work; and this rifing of the water had the ap- 
tr earance of a chimney ſmoaking in a calm day; ſome yards 
pl. bove the lurfacc of the ſea, the water ſtood like a pillar, 
e ad then ſpreading itſelf, it was diffipated like ſmoke ; and 


the ſword-like ſpout from the clouds, either came down to 


he very middle of this pillar, as if it had been Nen, to it, 
dhe largeſt 2 which fell perpendicularly down, always 
bu id from the beginning to the end; or elſe it pointed to this 
ben rolumn of water, at ſome diſtance, either in a perpendicular, 


or oblique line, as did the other two lefler ones: There were 
hree or four ſpouts more, which appeared at the ſame time 
n the ſame quarter of the heavens, but not like the three 
ormer, either in bulk or duration ; thoſe laſt appear'd and diſap- 
dear d ſeveral times, during the continuance of theſe three afore- 
lid; it was hardly diſtinguiſhable, whether the ſword-· like ſpout 
t fell down from the — or whether the pillar of water firſt 
ole from the ſea; both —_— oppoſite to each other all of a 
udden; only the Dr. obſerv'd of one of them, that the water 
ul'd up from the ſea to a great height, without the leaſt ap- 
pearance of a ſpout pointing thereto, either perpendicularly, 
or obliquely ; and here the water of the ſea never came toge- 
her in the form of a pillar, but roſe up in a ſpreading manner, 
be fea boiling round the place; the wind being then N. E. the 
ad boiling advanc'd towards the 8. W. as a flitting or moving 
uſn upon the ſurface of the ſea, and at laſt it ceaſed; this 
ſnews that the boiling, or flying up of the water of the ſea 
ay begin before the ſpout from the cloud appears; and in- 
iced, if there is any ſmall matter of priority betwixt theſe two 
ippearances, the boiling, or throwing up of the ſea has it 
hich firſt begins to boil, and then forms itſelf into a pillar of 
ater, eſpecially on the lower part thereof: It was obſervable 
all of them, but chiefly of the large pillar, that towards 


the 
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the extremity it began to appear like a hollow canal, aj 
black in the borders, but white in the middle; and tho zi 
firſt it was altogether black and opaque, yet one could 4; 
tinctly perceive the ſea-water fly up along the middle of thi 
canal, as ſmoke does up a chimney, and that with very pry 
ſwiftneſs, and a very perceptable motion; and then ſoon af, Wl 
the ſpout, or canal burſt in the middle, and diſappeard voi 
little and little; the boiling up and the pillar like form of th 
ſea · water continuing always the laſt, even for ſome conſidera, 
time after the ſpout diſappear'd, and perhaps, till the pu 
1 again, which it commonly did in the ſame place, uM 
before, burſting, and forming itſelf again ſeveral times in i 
quarter, or half an hour. | 3 
The Dr. ſuppoſes that this phznomenon may be ſolvd wil 
ſuction, or rather pulſion, as in the application of a cupping 
glaſs to the fleſh, after the air 1s firſt exhauſted by the kinder 
ax: It was further obſervable, that the oblique ſpour ii 
always pointed from the wind; that is, when the wind wan 
N. E, the oblique ſpouts always pointed to the 8. W; tho vi 
the ſame time there were others perpendicular, which {il 
continued ſo, notwithſtanding the wind; as alſo, that ſuch s 
were curv'd, had ſtill the convex fide from the wind, and the 
concave ſide towards it; that is, the wind being at N. E. the 
concave was towards the N. E, and the convex towards the 
S. W. It rain'd a great deal during the continuance of thel: 
ſpouts, and after their total diſappearing, there was half a 
hour's violent ſtorm from the N. E. with very little rain; and 
afier that the weather clear'd up. 
Plate I[I. Fig. 2. A the ſpout of a black colour, falling pet 
endicularly from a black cloud; B'the water of the ſea, _ 
in the form of a pillar or column in the middle, and ſcatter 
round the ſaid pillar, like ſmoke, or rather like the falling d 
a Fette d'eau; theſe two met each other directly, and tht 
column of water from the ſea is commonly grofler than the 
ſpout from the clouds. g | 
Fig. 3. A a curved ſpout, joining with the riſing water df 
the ſea at B. | 
Fig. 4. A repreſents a black ſpout, falling obliquely fron 
the - of the ſame colour; B the aſcending column of the 
ſea-water as in Fig. 2. with this difference, that borh the ſpout 
and column of water did not meet. 
Fig. 5, E and W repreſent eaſt and welt; 1, 2, 3, the ſuc: 


ceſſive progreſs of the boiling of the ſea from eaſt to * a 
rom 
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the extremity it began to appear like a hollow canal, oj 
black in the borders, but white in the middle; and the! 6 
firſt it was altogether black and opaque, yet one could di. 
tinctly perceive the ſea · water fly up along the middle of thi 
canal, as ſmoke does up a chimney, and that with very prey 
ſwiftneſs, and a very perceptable motion; and then ſoon af 
the ſpout, or canal burſt in the middle, and diſappear'd 
little and little; the boiling up and the pillar like form of th, 
ſea · water continuing always the laſt, even for ſome conſiderabſ 
time after the ſpout diſappear d, and perhaps, till the pay 
+ i van again, which it commonly did in the ſame place, 3 
before, burſting, and forming itſelf again ſeveral times in | 
quarter, or half an hour. 
The Dr. ſuppoſes that this phænomenon may be foly'd by 
ſuction, or rather pulſion, as in the application of a cupping: 
laſs to the fleſh, after the air 1s firſt exhauſted by the kindle 
ax: It was further obſervable, that the oblique ſpout 
always pointed from the wind; that is, when the wind was x 
N. E, the oblique ſpouts always pointed to the 8. W; tho! x 
the ſame time there were others perpendicular, which fil 
continued ſo, notwithſtanding the wind; as alſo, that ſuch 2 
were curv'd, had ſtill the convex fide from the wind, and the 
concave fide towards it; that is, the wind being at N. E. the 
concave was towards the N. E, and the convex towards the 
S. W. It rain'd a great deal during the continuance of thel 
ſpouts, and after their total diſappearing, there was half a 
hour's violent ſtorm from the N. E. with very little rain; and 
afier that the weather clear'd up. 
Plate III. Fig. 2. A the ſpout of a black colour, falling pet: 
endicularly from a black cloud; B the water of the ſea, rilin 
in the form of a pillar or column in the middle, and ſeater 
round the ſaid pillar, like ſmoke, or rather like the falling d 
a Jette d'eau; theſe two met each other directly, and the 
column of water from the ſea is commonly groſſer than the 
ſpout from the clouds. | 
Fig. 3. A a curved ſpout, joining with the riſing water of 
the ſea at B. | | 
Fig. 4. A repreſents a black ſpout, falling obliquely from the 
the = of the ſame colour; B the aſcending column of the ſie 
ſea-water as in Fig. 2. with this difference, that borh the ſpout th. 
and column of water did not meet. 
Fig. 5, E and W repreſent eaſt and weſt; 1, 2, 3, the fu {anc 


ceſſive progreſs of the boiling of the ſea from eaſt to on * 
rol 
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om N. E. to 8. W, and that without any appearance of a 
Tout from the clouds, pointing to either of rheſe places. 
Fig. 6. A repreſents the large perpendicular ſpont, a little 
before its burſting, white in the middle; B the column of fea- 
ater joining therewith, 2, 2, 2, 2, the water of the ſea, af- 


det ending in the form of ſmoke up a chimney, all along the 
b MWolumn at B up to the clouds. 

the Fig. 7. A, the burſting of a perpendicular —_ commonly 
beginning in the middle at 4; B the rifing of the ſea - water, 


degins to ceaſe, and the middle column to diſappear. 

Fig. 8. A, an oblique ſpout, which after reaching the ſea in 
2 curved line, or obtuſe angle, does foon after burſt at 4 and 
— B the rifing of the ſea - water alſo beginning to 
eaſe, 

Fig. 9. A, a perpendicular ſpout beginning to fall; B the 
— of the ſea kalte it — to — f 
Fig. 10. A, an oblique ſpout beginning, or darting itſelf out 
pf the clouds; B the rifing, or boiling of the water, anſwering 
0it in an oblique line; thefe ſometimes reach down to the 
ea, or rifing water, and ſometimes they do not reach thither, 
but continue a while, as here repreſented. 


he Way of catching Fowl and Deer in Ceylan, Cc. by 
Mr. Strachan, Phil. Tranſ. No 298. p. 1094. 

HE method they uſe in catching water-fowl is this; in 

loughs and waters, which are not very deep, the fowler 

puts 2n earthen pot upon his head, in which pot there are holes 

bored, thro' which he ani fee; then he wades into the water, 


er. Nothing being {een but the pot, and thus he enters into the midſt 
0 of all the fowl, they, — it to be a floating block, or ſome 
ach thing, take no notice of it, tho' it be cloſe by them; then 
of the fowler takes hold of one by the leg, and pulling him under 
the water, wrings his neck about; the reſt of the fowls, not per- 


ceiving this, fit ſtill; then he goes to the next, and does the 
lame, and fo on, till he catches as many as he pleaſes; ſuch as 
ave guns, make a frame, which they cover with green branches, 
lo broad as to cover their whole bodies, they ſtand behind it, 
then the fowler carrying the frame before him, the fow! or deer 
eeing nothing but the green branches, is not affrighted ; and 
thus advancing near enough, he fires; it is ſurpriſing how ſome 
alts are affrighted with fire, as lyons, tigers, wild ſwine, &c. 
and as the Ce — chaſe the elephants, wild ſwine, and tygers 
from their — by fire, and the natives at the Cape of 

Vor. IV. g - P Gocd 
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Good Hope chaſe the lyons from their cattle ; ſo the Coylanel 
catch harts, deers, elks, and hares, which they perform thus; ty 
men go in the night time into the wood; one of theſe takes u 
earthen veſſel upon his head, wherein is a fire burning, made q 
ſticks, and a kind of roſin; and in one hand he carries a ſtaff, a 
which are faſtened eight bells, the more harmonious they are ſi 
much the better; the other man goes behind with a ſpear in hi 
hand; whenever the deer perceives the light, and hears the 
bells, he draws near, ſtanding amazed, for he does not ſee th 
men; in the mean time, the man with the ſpear penetrates thr 
his body, and catches him. 

There are two forts of ſerpents, which are thought not tobe 
venomous, and which a Ceylaneſe will not kill; the firſt, is of: 
blueiſh colour, and frequently comes into their houſes in queſt 
rats only, which he eats; he creeps into their neſts, and fr 
them all; this * * is an inch and a half thick in diameter, 
and about two yards and a half long; the other 1s green like the 
leaf of a tree, on which it winds itſelf, climbs up the trees, and 
catches birds; lying ſtill, as if it had no motion, till it ſees a ft 
opportunity to catch its prey; this is about half an inch in diz 
meter, and a yard long: The algo, or ant-bear, wall le 
down, as if he was dead, by the little neſts which are builthy 
theſe ants called Waia, lolling his tongue out as far as he cn 
the ants will immediately fix themſelves in great numbers up 
its tongue, then drawing his tongue in, he {wallows them; and 
then he ſhoots forth his tongue again, continuing fo to do, till he 
has fatisfied his hunger: There are two ſorts of cinnamon: tree; 
of which the beſt has a leaf much larger and thicker than the 
other; but no other perceivable difference; if the leaves of bath 
ſorts are diſtilled, they yield oil and phlegm, as if cloves had 
been put into the ſtill; upon the root E | the tree there is a thick 
bark, which, when dittilled. as the former, yields both oil and 
camphire, which are ſeparated, by covering the receiver with, 
linen cloth, and the camphire will remain in a lump together un 
the cloth, and the oil and phlegm will run into the receiver; 
this camphire has the ſame colour, the ſame diſcuſſing, diflolving 
healing, and balſamic quality with the camphire of Japan; thx 
oil has the like virtue; for anointing ſcabs, itch, and excotir 
tions therewith, it cures them in a ſhort time; drinking the 
phlegm mixed with common water cures fluxes, and does ſervice 
to ſuch as are under that languiſhing diſorder, called by the 
Dutch the Land's Diſeaſe, and by the Ceylaneſe, Pip: 
Mr. Strachan never ſaw the natives uſe cinnamon, ny — 
"FF | cargely 
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ſcarcely have a meal without pepper; nor is it uſed by the Euro- 
heans either in meat, or diſtill'd among arrack, or infuſed in their 
cink ; for, it is thought to occafion ſhortneſs of breath; whether 
nis be the cauſe of it, or whether the Ceylaneſe are afraid to 
ring it to particular perſons, ſeeing the Dutch have fevere laws 
Wozinlt ſelling it, he cannot tell. | 


parhelia and Circular Arches in the Air; by Mr. Halley. 
Phil. Tranſ. N“ 278. p. 112. NY 


N the $th of April 1702, about 10 o'clock in the morn- 
ing, the air being clear, Mr. Halley obſerved, whilſt the 
un ſhone but faintly, or appeared waterifh, ſeveral arches of 


da ircles round him, as is repreſented Plate III. Fig. 11. whereof 
on WS is the true fun; Z the Zenith; STPP a large white circle 
ter, W&afiing thro' the ſun, parallel to the horizon; it was very 
the liſtinct and entire, about two degrees broad in the northern part 
in| bout T; it had much the ſame breadth in the eaſt and weſt, 
tit grew narrower towards the ſun ; its edges were not very well 


lefined, the whole appearing like a faint white cloud, and a 
hart thereof would have been taken for ſuch ; but the whole 
rcle ſeen in the pure azure ſky was very extraordinary; VNX Y 
halo, or rather iris, that was alſo an entire circle, having the 
un for 1ts centre ; Mr. Halley computed its ſemi-diameter to be 
nuch about 22 degrees; the breadth of this arch, which was 
ell defined, was by eſtimation equal to the ſun's diameter, and 
t was coloured with the colours of the iris, but nothing near ſo 
vid, as in the common rainbow; the red colours were next the 
un, and the blue in the outer limb; within this circle the ſky 
ppeared ſomewhat obſcure, eſpecially near the arch; and 
r. Halley ſuppoſed that the cauſe of that obſcurity, was like- 
iſe, that . the ſun ſhine ſo faint and wateriſn; PUP 
s an arch of another circle, of which only the upper part 
Ippeared, it was in all reſpects, both for breadth and colours 
ike the circle VN XX, which it touched in the vertical point 
but its centre was below at N, or near it; in the interſections 
this arch with the white circle on both ſides, there were two 
ery bright Parhelia, which were alſo tinged with colours, 
ſpecially on the fide next the ſun, where they were very red; 


vice Paving meaſured their diſtance from the true ſun, he found it 
the r degrees and a half; about V, where the two arches were 
00: incident, it was alſo very bright, and the red on the inſide 

as very ſtrong ; but the ſpecies of the ſun was there ſo drawn 


at in length, that it could not properly be called a an 
1 this 
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this arch PVP broke off on both ſides, about fave or fix 
below the Parbelia PP. At N, or the lower part of the cich 
UNX Y, there alſo appear'd a ſmall piece of an arch, which 
touch'd it in the ſame manner as PUP did in V; it ſfeem'dy 
have its centre in V; and about N there appear'd another longik 
red ſpecies, ſuch as at V, but not altogether ſo bright. 

The height of the ſun, during the obſervation, was from y 
to 45 degrees, when by the interpoſition of clouds, there wy 
no more to be ſeen; the weather was cooler than ordinary, wiki 
a gentle north-weſt wind; and it was plain, that the vapoyliſ 
which cauſed this appearance, was higher than the clouds, f 
they were ſeen to drive under the circles. 


Roman Inſcriptions and other Antiquities in Yorkſhire; h 
Alr. Hunter. Phil. Tran. No 278. p. 1129. 


2 HERE was a Roman ſtation in the county of Dura 
at a village called Zbcheſter ; it was ſurrounded with; 
wall of hewn ſtone, and ſeems to have been an exact ſquared 
about 200 yards on every fide ; there have been ſuburbs hereto 
wards the weſt, ſouth, and perhaps eaſt, of a confiderable exten; 
but towards the north the wall ſtood upon the top of a ſteep bal 
under which runs the river Derwent, in which was found a | 
altar, but its inſcription was defaced ; as alſo a leſſer ſtone, wi 
this word HAVE on one fide ; there is another, which is uſt 
as a grave-ſtone, that lies before the church-door, which ſeem 
to have been Roman, by the engraving of a man from the bred 
upwards in a Roman dreſs; in the ruins of this place, ſeven 
inſcriptions have been dug up by the inhabitants, and in mo 
places, they could plainly diſcern two different foundation 
ruin'd houſes; and moſt of the ſtones thus dug up were ting 
with a deep red colour, undoubtedly, by fire; that part of ti 
village, which ſtands within the walls, is called the. Aſait 
where are moſt of the ruins; there are allo ſeveral tiles of ant 
clay dug up, but not one of them entire : Upon undermining 
old foundation ſtill vifible on a hill-fide, there was found a conk 
derable quantity of pewter: IWarling-ſtreet paſſes by thi 
Place about 100 yards to the weſt, whe could not convenien 
e brought thro' the town, by reaſon of a brook 2 or 300 Jan 
to the ſouth, whoſe banks are very uneven; and the abot 
mention'd ſteep hill, towards the north, makes a paſſage that w 
next to impoſſible; Mr. Hunter could meet with no certain 
whether the Romans ever laid a bridge over Der<vent at H 


cheſter, but he thinks it probable they had, both from the nun 


* 
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er of ſoldiers, which muſt needs paſs that way, as alſo from the 
onſiderable largeneſs of this river. 

Prom the following paſſage in the {ecand book of Prolemy's 
eography, ſub Elgovys & Olludinis ad utraque maria babitant 
7 regantes, #11 quibus Urbes Epiacum, Vinnovium, Catur adonium, 
glatum, Jurium, Rhigodunum, Olicana, Eboracum, &c. 
ir. Hunter ſuppoſes, that this might probably have been the 
Eriacum of the Romans, eſpecially, if it be granted, that this 
thor mentions only the places in the eaſtern parts of this 
Wrovince; but, if Epiacum be placed at Papcaſtle, and Rhigo- 
lunum at Ribcheſter, then it will thwart this aſſertion; and 
indeed, Mr. Hunter is apt to think that Prolemy begins his enu- 
eration of the places amongſt the Z2riganzes, at the place 
eareſt Adrian's wall; and has advanced in order, tho? with 
"me omiſſions to Tork, the chief town in the province; and 
ther, the modern name Ebcheſter agrees with Epiacum, as 
vell as Papcaſtle does; for, the mutation of P into B is uſual. 

Moſt of the words in the Roman inſcriptions Mr. Hunter ſaw, 
ere ſo artificially eraſed, that he is apt to think, they were thus 
lefaced upon ſome revolution in the Roman government; theſe 
ones, with ſeveral more, beautified with inſeriptions and 
culpture, were dug up in a field called the Boer, about half 
vay between the Roman wall and ſouth Tine, and near two 
niles welt from Buſie-gap; and here was kept a Roman garriſon ; 
t was ſurrounded with a fingle wall, and was ſquare, but now it 


e nothing but heaps of ſtones, overgrown with buſhes; on the 
renlp-cit-ide of this place, about 50 yards from the walls thereof, 
nolWhere was diſcovered under a heap of rubbiſh, a ſquare room 

rongly arched a-top, and paved with large ſquare ſtones ſet in 


ime; and under this a lower room, whoſe roof was ſupported by 
ows of {quare pillars, about half a yard high; the upper room 
ad two niches, like, and perhaps, in the nature of chimneys on 
ch fide of every corner, or ſquare, which in all made 16; the 
pavement of this room, as allo its roof, were tinged black with 
moke ; the ſtones uſed in arching the upper room were marked, as 
viners do deal-boards for chambers; 1525 Mr. Hunter law, were 
umber'd x. x1, XIII. there was found, in this ground, a winged 
age, that was about three inches long, but wanted the head 
feet; the other inſcriptions were all found near the Houſe- 
eads, a place o call'd from the abundance of ruins there, about 
alfa mile from Ynſis. gap towards the welt, and juſt within the 
Roman wall; among the ruins were found ſeveral pedeſtals, two 

r three pillars, = two images, but ſomewhat defaced. 5 
2 
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Mr. Hunter found Watling-ſtreet very viſible from near N 
cheſter, almoſt to Corbridge, which is about ſeven mila 
Mr. Hunter travelled upon this ſtreet almoſt to Reſingham; a 
It is very viſible all the way; about a mile ſouth from Reſp. 
ham, there is a pillar about eight foot long, which ſtood by 
way-fide, but is now fallen; a braſs-medal was found here, th 
Emperor's name was worn off, only Au. Pius was very leg 
ble; and by the figures of other medals, he took it to be ore d 
Antoninus's, on the reverſe was a wolf, without any inſcription; 
the next Roman town he viſited, was Rocheſter ; ſome part d 
the way Watling-ſtreet was very viſible ; tho' this was not th 
largeſt, yet Mr. Hunter ſuppoſes, it has been one of the beſt fer 
tified = the Romans have been maſters of in the north; an 
indeed, it was neceſſary it ſhould be fo, ſince it was not only; 
frontier town, but was ſurrounded with enemies ; from this plac 
he returned to the Roman wall at Carrow, between which, and 
Valwich, the wall has been repaired, and fronted with its ol 
ſtones again. 


The Planting and Culture of Tobacco in Ceylan; by . 
Strachan, Phil. Tranſ. Ne 279. p. 1134. 


HERE are here two forts of tobacco, both which ar 
called Dunkol, i. e. a ſmoaking leaf; the one is Hing 
Dunkot, or Singele Dunkol, the other is Dunkot Kapaig, 
which laſt is very intoxicating, and much ſtronger than the former; 
they are both of the ſame ſpecies, and the only difference is tht 
Singeleſe tobacco requires Lat little culture, whilſt a great deal 
of pains is taken upon the other, till it is fit for uſe; and ity 
done after the following manner; the natives clear a little piec 
of ground, in which they ſow the ſeed of tobacco, as gardinen 
do parſley and coleworts; againſt the time that this is ready ft 
tranſplanting, they chuſe a piece of ground, which they hedg 
about; when the buftelo's begin to F the cud, they are pit 
into this hedged ground, where they continue day and night, til 
It is ſufficiently dung'd ; and then it is turned up with a ſpade, i 
form of a pick-ax, ſuch as carpenters dubb planks withal, by 
houghing the ground, and mixing the manure with the foil ; when 
the ground is made ſmooth, they remove the plants out of the 
bed wherein they were ſown, and ſet them here, about a fot 
diſtant from each other, and then they grow up almoſt like! 
dock; when the ſtem has got 15 leaves, they cut off all tht 
tops; and if they do not dete to have the tobacco very ſtrong 


they let it grow, till it has 18 or 20; but, when they * 
ar 
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ave it ſtrong, they top it when it has got 10 or 12 leaves, not 
eckoning the three or four which are neareſt the ground, becauſe, 
hey never grow ſo big, nor ſo good as thoſe above them; thus, 
he moiſture of the ground not being waſted in leaves, flowers, 
nd ſeed, it makes the remaining leaves four or five times larger, 
utter, fuller of ſtrength and virtue, than the tobacco which is 
t order'd after this manner; now, the moiſture aſcending from 
: root, being confin'd within the compaſs of theſe leaves, forces 
way between the ſtem, and remaining leaves, emits young 
hots, and would grow forth in branches, if no care was taken 
p hinder it; — 64 every third or fourth day they go thro? 
| the ſtems, and break off their buds; and this they continue to 
0, till the leaves are ripe, (which takes up as much time as the 
ingeleſe tobacco, which has flowers and ripe ſeed, and then 
gins to wither and ſpoil, if no uſe is made of it) which is 
nown by their firmneſs and thickneſs; then, whilſt the leaf is 
teen, before it begins to wither, the natives cut down the ſtem 
other with the leaves, and carrying them home, they lay 
em in a heap; and thus, the leaves will begin to ferment, turn 
ot, and ſweat z and when they begin to ſweat, they turn the 
ide out, that they may ferment eafily, otherwiſe the inner- 
oſt would ferment too much, ſpoil, and rot; thus, the longer 
ey lie in a heap together, the tobacco turns darker colour'd ; 
hen they think it has ſweated enough, they hang it aſunder 
on cords, till the leaves are dry; then they ſeparate the leaves 
om the ſtalks, and lay them up in bundles till they have 
cafion for them. | 

The other tobacco called Singele Dunkol is only fown, and 
en tranſplanted, having liberty to grow, ſhoot out into flower, 


piece d feed, which ripen altogether; then it is cut down, and 
inen Wrown together in a heap ; ſome will ferment too much, and 
y for Wt; others will not ferment at all, and continue green, tho' dry, 
edge Wd ell like hay or dry graſs; ſome of the ſoldiers, that love 


[moke a large pipe full, and often uſe this common fort, will 
x tome of the Kapada amongſt it; the Cingualeſes, who do 
t imoke ſo much at once, nor ſo frequently, take a piece of 
e Kapada, and roll it together, then roll a piece of & leaf 
the Hartukan-tree about it; they kindle it at one end, and 
ck at the other, till it is conſumed; ſome again chew it 
nonglt Belle, taking but very little at once. 


The 
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The Animalcula in Semine maſculino of Cocks and Spi 
' Shortneſs of Breath, &c. by M. Leewenhoeck. Pal | 
Tranſ. No 259. p. 113). | 42 

Teewenhoeck had often obſerv'd, that young cocks ll 
* were not arriv'd to half their growth, were wont to 
the young hens to couple with them, which the latter ala 
refuſed till they had laid eggs, that is, till they were three 
four months old; this made M. Leewenhoeck coriclude, we 
when the young cocks were thus ſtimulated to copulation n_ 
Animalcula ho nds ſeed were living, which upon viewing 
always found to be ſo; havin — the ſeminal veflelvaty 
young cock that was newly killed, pluck'd, and ſtill wan 
alſo — thefe Animalcula living, and they continued 
for half an hour, after he had ſqueez'd a drop of the ſeed ou 
the ſaid veſſels; theſe Animalcula appear, both when they wl 
and when they lie ſtill, as if the — of their botties 
crooked, or circular. Plate IV. Fig. 1. A B CD repreſenwan_ 
of thoſe Animalcula in its full length, whereof A B C 
body, which ſeldom is quite ſtreight, but the tail is for the 
part folded; CD fhews its tail, which is long, and excel 
all; in the fore-part of the bodies of ſeveral of thoſe An 
cula, M. Leewenhoeck diſcovered a bright ſpot, which was 
to be ſeen in others; and the tails of ſuch as lay dead were 
ſo many bows, as repreſented Fig. 2, 3, 4, 5; from hal 
he ſuppoſed, that the Animalcula in Semine maſculino of ol 
animals are alſo provided with long tails; on the 17th of 
ber, about ro o'clock in the morning, he again viewed the 
of a young cock, which was judged to be about 12 wee 
and had been killed an hour before, wherein he foum 
Animalcula alive; he took ſome of the ſame ſeed, about 
quantity of a pin's head, ordering it in ſuch a manner, that nan 
little of the fluid matter could exhale ; he obſerved it every 
and about 7 o'clock the fame evening, he found the Ain 
as lively, as if they r from a cock newly killed? 
about 8 or 9 o'clock, he could perceive ſeveral of them dead | 
in one place, which was no larger than a grain of ſand, al 
were great numbers of them ſtill living; but a little further 
in a place of much the fame extent, he could not perceive: 
leaſt motion in ſuch. as lay there; the 18th of September, a 
7 o'clock in the morning, and alſo about noon, M. LeewweniM 
again made his obſervation of the ſame Semen, as it lay Wl 
glaſs-tube, as large as a thick pin, but he could diſcover nol 
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in the Animalcula; but, when he look'd upon another part of 
he ſame matter, of the bigneſs of a large grain of ſand, and 
read very thin upon the glaſs, he ſaw ſeveral very lively and 
vimble in their motions, but their life and motion dwindled away, 
ill at laſt he could perceive none; the reaſon of which 
M. Leewenhoeck judged to be, that all the thin fluid matter was 
xhaled from the ſeed, and that then the 4nimalcula preſently 
je; in order to be further fatisfied in this matter, he took a 
ead cock, that had been kill'd and pluck'd the day before, 
between the hours of 7 and 9 in the morning, and opening the 
ody, he pull'd out the guts and ſtomach, the better to come at 
he Vaſa Deferentia; out of one of which he ſqueezed a drop of 
he ſeed, and putting it directly before his microſcope, he could 
ſe a vaſt number of thoſe Animalcula, — in legions to- 
gether, and crofling each other like clouds in a ſtormy day, and 
s briſk and lively, as if the cock had been newly killed; 
M. Leecvenhocc put into the body again, that part of the 
Intrails he had taken out, and drew the ſkin over it, in order to 
ake out a little more of the ſeed about fix hours after; and 
accordingly having taken out a little about noon, he found the 
Iimalcula therein ſtill living; but in the evening about fix, 
aring again taken ſome of the Semen out of the Vaſa Deferentia, 
he could not petceive any of them living; then, he open'd thoſe 
eflels in ſeveral places, even where they terminated in the 
ticles, but the Animalcula were all dead: Seeing that the 
lumalcula in Semine maſculino are alive when taken out of the 
ack's body, and ſo long after the cock itſelf is dead; it is 
tobable, they are deſigned to faſten in the hen's Ovarium, or 
vo-neft, and impregnate not only one, but the ſeveral yolks, 
hich compoſe the bed of eggs; the rather becauſe we find, that 
dy one coit ion of the cock and hen, moſt of the eggs, the hen 
ys in a month or two after, are impregnated; M. Leewenboeck 
bas often thought, whether or not, each of the yolks in the 
Vvarium, which have not arrived to the hundredth part of their 
roth, are not deſigned to receive one of thoſe Auimalcula 
om the ſeed of the cock, and keep it there, till the yolk is 
urrounded with the white, and the neceſſary heat introduced; 
he rather becauſe, we know that from the white the chick 
ce1ves its firſt growth. 

A certain gentleman, that had often conſider'd the nature of 
ders, and their copulation, told M. Leexwenboeck that he 
ould teldom meet a the males of the large ſpiders, and that 
e believed the females killed and eat them up; and M. Lee- 
Vor. IV. No 4 Q wen hoec x 


— a+ > — — — — — — CL ͥͤ ＋77w— — — ee eo 
— — — 


it may be, they had lately couple 


122 MEMOIRS of the 


wenhoeck was further told by the fame gentleman, that where 
the females of the ſmaller ſort of ſpiders were ſeen, then 
was alſo one male, which M. Zeewenboeck accordingly: oh 
ſerved: M. Leewenhoeck having often been in places, where 
thiſtles, nettles, and other weeds grow, he ſaw ſeveral ſorts of 
ſpiders, and in great numbers; and he obſerv'd, that whe 
the male ſpiders approached the females, in order, as he 
thought, to copulation, the females always put them to fligh, 
he took up, —— times, the male ſpiders, and was 
ſatisfied that that little white matter, he had often ſqueer{ 
out of the hinder part of their bodies, and which was ſame. 
times as big as a grain of ſand, and ſometimes a little bigger 
was nothing elſe but the male ſeed of theſe animals; he FM 
vered therein a vaſt number of _Animalcula, which continued 
living a pretty while; they were ſo w— ſmall, tha 
M. Leewenhoeck ſappoſes, that 1,000,000,000 of their bodig 
joined together, would not be equal to a barley-corn in big 
neſs; by reaſon of the exceeding ſmallneſs of theſe Auimaltusz 
M. Leewenhoeck could not poſſibly repreſent the exact figure 
of their bodies, nor of the inſtruments wherewith they moy'd 
ſo ſtrongly, as to continue living above five hours, after they 
were ſeparated from the ſpiders; he had 10 or 12 other male 
ſpiders, in which he could diſcover no new Phenomena; {6 
* he took it for granted, that their Membrum virile is in the 
hinder part of the body, tho' he never ſaw an actual copulz 
tion; in theſe laſt ſpiders, M. Leewenboeck could perceive no 
ſeed at all; which he attributed to one or other of theſe rex 
ſons; either the male ſeed was not yet ripe enough in them, or, 
4 before he catch'd them; it 
ſometimes happened, that by preſſing out the ſeed, their 
Feces were mixed with it; he ſhut up in a glaſs- tube the 
males and one female together; and after the ſpace of to 
days, he ſaw the female fall upon the males with ſuch violence 
that the blood ran out of their feet; upon which M. Leewer 
boeck killed the female, and next day he ſaw two of the males 
lie dead, and the remaining male was eagerly devouring the 
temale; he had ſhut up in the glaſs-tube for 48 hours three 
other male ſpiders, and Paris hinder'd them all that time 
from copulation, he found ſeed enough in each of them; and 
he obſerv'd the Animalcula therein alive. 
M. Leexvenhoeck was perſuaded of the truth of this poſition 
that in caſes of ſhortneſs of breath, it was. impoſſible to 


any vehicle that could infinuate balſams effectually = 0: 
ung; 
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Jungs, and that it was in vain to anoint the breaſt and ſtomach 
therewith, as what could never reach the lungs ; and that the 
Cent of the balſam, which exhaled from tach as uſed to 
anoint their breaſts with oil, did not evaporate from the pipes 
of the Jungs, but from the breaſt by the neck; becauſe he was 
convinc'd, that nothing that is in the ſtomach, or bowels can be 
convey'd to the lungs, unleſs it has firſt pats'd thro? the heart; 
and conſequently much leſs can ballams, wherewith we anoint 
our breaſts, aud any pallage into the lungs: The only means 
M. Leewenhoeck could think of, to inſinuate the invifible par- 
ticles of balſam into the lungs, was to take a piece of ſilver or 
copper, of the bigneſs of a ſhilling, and making a little hole 
therein, to fill the cavity with ſome balſam, proper for the 
lungs of one affected with a ſhortneſs of breath, and after that 
let the patient put it upon his tongue, and ſtopping his noſtrils, 
let him receive no air into his lungs, but by his mouth; by 


which means the ſubtile particles of the balſam, which M. 


Leewenhoeck calls its ſpirits, may exhale and deſcend into the 
pipes of the lungs. 

Further M. Leewenhoeck took a tube MN OP Plate IV. 
Fig. 6, which was 15 inches long, and about an inch in dia- 
meter, of an equal fize throughout; he ſtop'd it at each end 
with a cork, as at MN WX, and PQST); in the uppermoſt 
cork PQST, he made a little round hole quite through, 
wherein he ſtrongly inſinuated a ſmall glaſs-tube R, that not 
only no water, but even no air could enter therein; and in like 
manner he perforated the other cork MN WX; having done 
this, he thruſt into the lowermoſt cork, another long crooked 
glaſs- tube Y Z, which tapered into a ſmall end as Z a; on pur- 
pole, that the air, when ſuck d in at R, might enter leiſurely 
at the ſtreight paſſage Z a; in order to try how it might ſuc- 
ceed, he drew the cork PS T out of the tube, — pour'd 
a little brandy into it, as in N O V W, and having then plac'd 
the ſaid cork with the ſmall tube therein, into the large tube 
again, and putting the ſmall tube R between his lips, and 
ſucking in the air, which ruſh'd in at the ſmall end à of the 
tube Y Z, and which was made to paſs thro' the brandy, he 
perceiv d the brandy to be put into a violent agitation and bub- 
bling, and the ſpirits thereof made to riſe in an extraordinary 
manner up into the mouth, and conſequently into the lungs, 
as the event plainly demonſtrated : If then the exhalations, or 
volatile particles of balſam are rendred ſerviceable, nor only 


for comforting, but likewiſe for curing weak diſtemper'd lungs, 
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us is expos' d to ſo many diſorders, as the lungs; for, how 
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the more of the ſpirits of theſe balſams can be conveyed into 
the lungs, ſo much the better it is for them; yet he would 
not have the air pals ſo fimply thro the balſam, as through 
the brandy, when the tube ſhould be fill'd with the former u 
the ſame height as it was with the latter, but intended, ſo ſu 
as it was fill'd with balſam to put it into hot water; however, 
in order to prevent the burſting of the tube by too ſudden a 
heat, it ſhould be laid in a baſon fit for the purpoſe; with 
ſome cold water, pouring ſoftly a little boiling water thereon tg 
the height of the balſam, or elle to lay the tube in a baſy 
with the neceſſary quantity of water, and put it upon the fire; 
by this means the ſpirits of the balſam will exhale much more 
freely, than when it is cold, and the lungs will be heated in 
ſuch a manner thereby, as to put the patient into a gentle 
ſweat: M. Leewwenboeck often thought, that theſe balſams, or 
at leaſt ſome cordial gums, herbs, or juices, are not only pood 
againſt ſhortneſs of breath, but do alſo preſerve the lungs rom 
cold ſtinking miſts, and peſtilential air; and the beſt balſam 
for — of breath is that of Peru: M. Teewenhoeck pre 
pared ſuch a tube, as is repreſented by Fig. 7. ABCDEF, 
which was longer than that by Y Z a in Fig. 6. for this rex 
ſon, that if a perſon had a mind to put more balſams, or juices 
into the tube, this long pipe might be thruſt up higher into the 
water, 

Now if we confider the ſtruture of our bodies, as far as 
they are known to us, we may firmly conclude that no part of 


eaſily may they be hurt, if we do but go into the cold. ait, 
which ingenders, and cauſes us to diſcharge phlegm, to cough 
and ſpit; and how eaſily are the globules of blood in the fine 
veſſels of the lungs coagulated by the cold. | 

In order to get further light into theſe matters, M. Leewen- 
hozck view'd with a microſcope the ſmalleſt parts of the lung 
of two ſeveral ſheep; and therein he diſcover'd that the au- 
veſſels were fill'd with purulent matter, even at the exttemiij 
or ſmalleſt part of the lungs; a butcher coming to view the 
lungs, he felt them in ſeveral places, and ſhew'd M. Leewen- 
hoeck tome hard parts about the length and breadth of two 
fingers; and he told him that that ſheep had carch'd cold, 
which had occafion'd that diſtemper in its lungs ; and upon 
M. Zeewenhoeck's aſking whether the ſheep would not have 
died of that diſorder, he was antwerd that thoſe hard parts do 


often diſappear: M. Leeuenhocck could not diſcover the ] > 
puru- 
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zurulent matter in the air-veſſels of the lungs of two other 
— 5 which were of an agreeable colour, and like the other: 
Having view'd the outſide of the lungs of a _— that had no 
iſtemper, it ſcem'd to him that a great many mall tranſpa- 
rent globules lay under the membrane; but, upon ſeparating 
he membrane from the liver, theſe tranſparent globules ap- 
pcar'd to be nothing elſe than little articles of air compeedihg 
zogether into various and irregular figures; and theſe globules 
-em'd to lie out of the air-veſſels: M. Zeewenhoeck took 
eretal pieces of the lungs, and preſſing the blood our of the 
efſels in which it lay, he found that a vaſt number of bubbles 
of air proceeded from thoſe veſſels; ſome of which were ſo 
xceeding ſmall, that they even eſcaped his microſcopes; 
hoſe globules M. Leewenhoeck ſuppoſed to be contain'd in 
ery fine veſſels; and when the blood and air were ſqueez'd 
ut of that part of the lungs, where there were no large veſ- 
els, the remaining ones, whoſe tunics were exceeding fine, 
id together compoſe but a very ſmall portion of matter: 
loreover, he took the unſound lungs of two other ſheep, and 
handling them, he found that their parts were much har- 
er than others, that were not diſtemper'd ; and that the puru- 
nt matter was tougher, or thicker in thoſe lungs, than in the 
bove-mentioned ; and looking on the external parts of theſe 
ngs, he perceiv'd, in ſeveral places thereof, pellucid particles, 
hich far exceeded in bigneſs the globules of air before ſpoken 
f; theſe clear particles were in ſome places of a greyiſh 
plour; but in others ſomewhat darker; M. Leewenhoeck 
aving taken the laſt mention'd particles out of the lungs, 
ey ſeem d to be nothing but a hard ſubſtance, and the rather, 
cauſe upon ſeparating them, he could fee no air-globules 
mongſt them; whereas in ſound lungs, how ſmall ſoever the 
leces thereof were, he could eaſily diſcover, that, excepting 
e veins, they conſiſted moſtly of 9 which were 
dt ſhut up within the veins; now, if the ſaid tranſparent 
articles were not in ſound lungs, M. Leewenhoeck would con- 
ade that all of them would turn to a thin matter, in order to 
thrown off the lungs by the ſheep, if it ſhould recover its 
mer health; if we look upon ſound lungs, we would be 
pt to affirm that thoſe alſo conſiſted of ſuch tranſparent par- 
les; but upon a nearer view, M. Leewenhoeck found that 
at phznomenon was only occafion'd by a multitude of blood- 
cls lying within the membrane of the lungs, and in ſeveral 
es ſeeming to diyide the globules of air: M. — 
cing 
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veſſels of the lungs; and the diſorder may go ſo far, thi 
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being now perſaaded, that all the diſtempers in the 
ſheep are occaſion d by the cold air they ſuck in, he aſſꝭd tw 
butchers, whence they thought the diſeaſes in their lung 
ceededꝰ And they made anſwer, that the ſheep running in th 
meadows at the latter end of autumn, and eating gratz, thy 
was either actually frozen, ot cover'd with cold dews, wat 
true reaſon their lungs were thus fpoil'd; and that this ſons, 
times happen d even in May ; but M. Zeewenboeck for his pm 
would rather conclude that the frozen graſs does nor hurt they 
lungs, but their ſtomachs; M. Zeewenboeck knowing that th 
butchers fetch'd abundance of ſheep from Brabant, and thy 
they are driven every morning into the fteld, and folded crey 
night; and on the contrary, that their own country ſheep wy 
brought into the meadows in May, and left there till it ſnom 
and freezes; M. Leewenboeck aſk'd the butchers, whether th 
Brabant ſheep had ſuch bad lungs as the latter; and was tal 
ſeldom, or never; from whence he was ſtill the better fatish 
that the diſtempers in the lungs of ſheep, and eſpecially of ſad 
as lic in the fields in long cold nights, were occation' | 
nothing elſe, but their ſucking in the cold air: Moreover, l 
Leewenhoeck aſk'd, whether ſuch ſheep were fat, whilſt th 
were kept up, and whether they could diſtinguiſh whi 
while living, had bad lungs; to which they anſwer d, thi 
thoſe whoſe _ were touch'd, did never increaſe in fat, aft 
they were folded; and that within a fortnight's time, after they 
were penned wi and fed with beans in order to fatening, ti 
diſtemper uſually diſcloſed itſelf; for they did nothing | 
cough, and therefore they always kilPd thoſe ſheep ful 
Now, if we allow that the cold air is ſo prejudicial tot 
Jungs, we ought not to wonder if ſuch an inconvenience, u 
cold ſhould come upon them; yea, M. Leewenboeck is of q 
nion, that ina long cold winter, the lungs may be ſo much 
commoded, that a great fit of ſickneſs, and even death itt 
may be the conſequence; if we do but conſider what a deal 
phlegm a 123 diſcharges in a cold; and if it be green 
it is almoſt a purulent matter, which is diſcharged by the 


conſumption of the lungs may enſue. | 
M. Zeewenhoeck took a fine piece of cambric, in which 
put a ſmall quantity of ſtrong, and well pounded cinnam 
and tying it up, he plac'd it in a glaſs - tube, having faſten 
the cambric a ſtring to pull it out by; then putting his ma 


to the extremity of the tube, and drawing in his breath, 
coi 
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uld plaioly perceive the invifible exhaling particles of the 
innamon to deſcend into his lungs ; we cannot ſay that this 
innamon, being thus deriv'd into the pipes of the lungs, does 
rengthen the heart, but rather the lungs, unleſs we affirm 
it the one partakes of the advantages of the other. 

On the 19th of September 1701, it rain'd a little while about 
oon; whereupon M. Leewenhoeck intercepted ſome of the 
iter in a China baſon, made as clean as poſſible; this water 
e put into a glaſs- tube, in order to try whether there were 
ny Animalcula therein; he view 'd this water ſeveral days to- 
ther, and could diſcover abundance of ſmall . 
; particles that were floating in the air, and conſiſting of ex- 
eeding ſmall parts of burnt wood, or charcoal; wherein he 
erceiv d the horizontal and aſcending veſlels, as alſo a very 
all piece of ſtraw, and ſeveral blackiſh particles, which. he 
agin'd to be conglomerated atoms of ſmoke, proceeding from 
he coals which brewers and ſmiths uſe ; and among, theſe 
gere was an odd phænomenon, made up of little round bubbles 
at were congeal'd together, like the little ſtars of ſnow in 
inter; but he could meet with na. Animulcula till the 28th 
f Sprember ; at which time he diſcover'd exceeding imall 
nes; that one while faften'd themſelves to the ſides. of the 
laſs, and then ſwam in the water with a tremulous motion; 
eſe Auimalcula were ſo very ſmall, and the glaſs tube ſo 
ock, that M. Leewwenboeck could hardly ſee them, and the 
ore, becauſe they were as pellucid as the glaſs itſelf; their 
dies were twice as long as they were big, and both extremi- 
es were tapering or dwindled into a {mall point; from the 
oth of October to the 14th he could find no Animalcula alive 
the water, tho' he examin'd it very carefully; whereas M. 
Leewenhoeck us'd only to obſerve the upper part of the water 
n the glaſs-tube, now on the 15th he turned his ſpeculations 
wardsthe bottom of the ſaid tube, which was 4 inches long and 
an inch in diameter; and here he could perceive abundance of 
ole Auimalcula, ſome fitting on the ſides of the glaſs, and others 
imming in ſhoals together; for when one of them ſtitr'd, all 
be reſt, that were near, moved alſo; not content with theſe 
bleryations ( becauſe it was poſible that there had been water 
the tube before, and that from thence theſe Ani malcula 
igt have proceeded) he took another tube that had lain dry 
ear 20 years in a cheſt, and where he was well aflur'd, that 
either water, nor any other matter had been put, exceptin 
, and ſuch atoms as are always floating therein; on the 18 
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it rained in the morning, after which there had been yl 
ſtormy weather for ſeveral] days; he twice threw away the ri 
water he intercepted in a China baſon, but the third time he 

it into a glaſs-tabe; M. Zeewenhoeck view'd this laſt wyy 
ſeveral days; but notwithſtanding all the pains he took, þ 
could not diſcover any thing that had life therein; tho! it is tu 
he ſaw ſeveral ſmall particles fix d to the ſides of the gly 
that came very near in figure, and fize to the afore-mentiong 
Animalcula ; yet on the 24th, he plainly diſcover'd threeg 
them running on the glaſs, and ſwimming in the water, goth 
a ſtreight line, but in circles and windings ; and next day h 
could perceive in ten different places ſome of the _Animalul 
running, and others ſwimming; and that as diſtinctly, as wha 
we ſee with the naked eye thoſe Animalcula commonly call} 
water-flies, ſwimming in ordinary brooks and canals; M. I 
2wenhoeck could now obſerve againſt the fides of the glaſs, i 
the compaſs of a large grain of ſand, above an hundred pu 
ticles that were of the ſize of the aforeſaid Animalcula; whid 
particles he view'd ſeveral times, in order to ſee, if poſſib 
whether they were living animals, or whether there were ay 
thereabouts; but with all this circumſpection, he could di 
cover nothing till the 28 of the ſaid month, at which time ht 
perceived 25 Animalcula proceeding from the laſt mention 
particles, which ſwam and ran about the ſides of the glas; 
and then he alſo obſerv'd two ſorts of theſe Animalcula; the 
{ſmalleſt ſort appear'd to him ſometimes ſhining, and ſome 
times not, which appearance M. Zeewenhoeck imagin'd might 
proceed from the light reflected from the ſmooth backs of thek 
animals; and this laſt ſort had quite a different motion it 
ſwimming, from thoſe others which were ſomewhat bigger; 
in the remaining particles that ſtuck to the ſides of the tube 
he could perceive no alteration; he further obſerv'd the {ai 
water ſeveral days after, and he ſaw the ſmalleſt fort of thek 
Animalcula in vaſt numbers, wherever he caſt his eye, eithe 
ſwimming, or running about the ſides of the tube; and 
whereas M. Zeewenboeck held the tube full of water in hi 
hand, and conſequently put the water in a gentle kind of ms 
tion, he could perceive that the ſtream would often be t0 
ſtrong for theſe Animalcula, and carry them along with it 
and the chiefeſt difference he could find between theſe Att 
malcula, and the inanimate particles which he allo obſervdit 
the water, and which were very like the other, was that the 


former made ſmall angles in ſwimming ; whereas, the * 
always 
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Ways mov'd in a ſtreight line: M. Leewenhoeck alſo obſery'd, 
it when he put water into ——.— that had never been 


etted, abundance of air- bubbles appeared, which ſtay'd a 
tle while on the glaſs, and then vaniſhed; that he might be 
e better ſatisfied in this matter, on the 6th of November he 
ok a new glaſs-tube, and tho' he had very carefully ſhut it 
„ and cover'd it cloſe, he could fee abundance of ſmall par- 
cles therein; on the ſame day it rain'd again, and he inter- 
pted the water as before, and put it into the glaſs-tube, to 
whether there were any air-bubbles, and whether they 
ould diſappear like the other; he obſery'd the water ſeveral 
mes, even after it had been four hours in the tube, and in 
at time diſcover'd but two or three air-bubbles, which were 
a dry particle, from whence the air ſeem'd to proceed; he 
iced £ aforeſaid tube perpendicularly, and another 
liquely, almoſt horizontally, only that the orifice was 
{ed a little higher, that the water might not run out, and 
at the air-bubbles might keep their place in the uppermoſt 
arts of the tube; after the ſpace of 10 hours, he ſaw a great 
mber of air-bubbles, that were for the moſt part faſtened to 
e ſaid atoms; and whereas no dry particles, nor any other 
at have air included in them, can admir of water, till the 
ris firſt diſlodged; this rule holds alſo in the particles that 
e found in the glaſs-tube; but, ſome of the air-bubbles were 
o, and others ſeveral 100 times bigger than the atoms to 
ich they were fixed; next day, in the morning, he could 
cceive but four very ſmall air-bubbles, and a few hours after 
ey were all gone; M. Leewenhoeck viewed this water till 
e 14th of November, but could not fee any Animalcula 
erein: A certain fiſherman brought M. Zeewenboeck ſome 
ls no bigger than a large pin, in ſome of which, that were 
a darkiſh colour, he could very diſtinctly ſee the blood 
culate, notwithſtanding the exceeding ſmallneſs of the 
ls; but next day viewing one of thoſe little animals, that 
changed almoſt white, he could hardly ſee the circulation 
the blood, which, even in the largeſt veſſels (by reaſon of 
few globules therein) had ſcarcely any tincture of red. 


oman Coins and other Obſervables in Lincolnſhire; by 
Mr. Thoresby. Phil. Tranſ. No 279. p. 1156. 


z NE Edward Lenton, being about to fence in a hay- 
ſtack, and digging a grip dor that purpoſe about half 


jard deep, he ſtruck his ſpade upon a pot, which when he 
Vol. IV. 4 f N. * broke, 
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broke, be found therein 36 pounds weight of old Romay cophe 
coins; the pieces had beęn ſet in rows edge-ways one h 
another, and ſtuck ſo together with the verdigreaſe, or ry 
copper, that ſeveral requir'd a chifle], or ſome ſuch thingy 
ſeparate :hem; but being ſeparated, cleaned, and brighten 
the heads, or figures of all, or moſt of them, were very fy 
(ſome as if newly ſtamp'd) and the inſcriptions of ſer 
were very legible; the place where they were ET was in th 
midſt of the largeſt flat, or level, in England, and in a grove 
that for ſeveral years paſt uſed to be cover'd with water y 
winter, and overgrown with reeds in ſummer; it is about 
mile and a half ſouth and by weſt from Fleet-church, and u 
far ſouth and by eaſt from Holbeach ; there are no banksng 
hillocks, old works, por ruins to be ſeen near it, nor th 
remains of any thing extraordinary therein; only about tyog 
three miles off there is an old ſea-bank, which Dugdak fra 
a paſſage in Tacitus, takes to have been caſt up by Fe Runa 
ſoldiery; but all is as level as the ſea, and an entire loꝶ cou 
try, producing a coarſe flaggy graſs for the moſt part tou 
about it; the pot, which was narroweſt at the top and bottan 
bur thicker in the middle, had an inſcription round it, which 
tho' it ſcem'd in ſome of the ſherds to be fair at firſt fight, jg 
was not legible. = 
Near the river Velland, that runs thro' the town of Sallig 
in TLincolnſbire, at the depth of about eight or ten foot, the 
were 2 found, as they call them, to prop up the ol 
river bank; as allo, the head of a tunnel that emptied th 
land water into this river; and at about 20 or 30 yak 
diſtance from this river, there were dug up, at the like depth 
ſeveral old boats; all which ſhew that the river was formetly 
either much wider than it is now, or ran in another channs, 
or both; on the north-weſt fide of the river, and more upwarg 
in the town, were dug up, about the afore-mentioned dept 
the remains of old Zan-vars, or pits; a great quantity of a: 
horns, ſhoe-ſoles, and the very tanners knobs, c. whid 
ſhews, that the ſurface of the country lay formerly mud 
lower than 1t does now, and has been raiſed Z the ſea's thro 
ing in ſand on the maritime parts (which are now moſtly in 
bited) and by the moor or rotted fedge in the fenny pu 
next the high country; the whole level is about 50 mile! 
length, and zo miles over in the broadeſt parts; no recprh 
either printed or manuſcript, or tradition whatſoeyer, fa 
us, when theſe mutations happened. 1 
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At the laying of a new {lttice, or gout, as they call it, at the 
ad of Hamorebeck, at its fall into Boſton haven, upon raking 
p the foundation of the old fluice, they met with the roots 5 
ces, ſeveral of which iſſuing from theit reſpective holes, or 
-unks, ſpread in the ground; and npon taking up the rodts, 
ad the foil they gtew in, they met with a folid, pravelly, 
ad ſtony ſoil of the high country kind (but black ant diſcs- 
aured, by the change it had dhdergone) upon which, hatd 
atom they laid the foundation of the new ſluice; whick was 
ertainly the ſutfate of the od coantry before it was covered b 
he ſea, and was much deeper than that at Spalding, as the 
and there is at preſent higher. | 1 

Mr. Thoresby takes this to be 4h experimental confirmation 
N Mr. Ray's ſentiments in his Ph4/ico theological tract, con- 
erning the great changes made in the terraqueous globe; vis. 
hat the great level of fens runtiing thro' Holland in Lincolu- 
hire, the iſle of E in Cambridgeſhir 25 and Marſtland in 
brfolk, had been ſömetimes 4 part of the ſea, which by 
leprees had been raiſed up by the mud and foil, cartied down 
y foods from the upper gtounds, ſubſiding there. 


range Epileptic Fits; y Dy. Leigh. Phil. Tranſ. N* 280. 
| p- 1174. 

N 17502, there was an epidetnical fever, attended with ver 
ſurpriſing ſymptoms; in the beginning, the patient was 
requently attack'd with the Colica Ventriculi, convulfions in 
veral parts, ſometimes violent vomitings, a dyſentery, the 
zundice, and in ſeveral patients there was a ſuppreſſion of 
tine; and what urine was made, was highly ſaturated with 
holer;z about the ſeat of the diſtemper, there appeared rg 
purple ſpots, and on each fide thereof two large bliſters, whic 1 
ontinued three or four days; theſe bliſters appeared about 
be ſpots, in ſuch a tnanger, that they might in ſome meaſure 
e called Satellites, or attetidants thereon; of theſe there were 
n ſeveral patients four different eruptions; but the moſt re- 
arkable inſtance the Dr. ſaw in this fever, was, in a boy of 
yme in Cheſpi re, about 13 years of age, who was afflicted 
th the following ſymptoms ; upon the Criſis, or turn of the 
ever, he was ſeized with an Aphonia, and continued ſpeech- 
ls ix weeks, with the following convulſions; the diſtemper 
Intcſted the nerves of both arms and legs, which produced the 
porea $. Viti, or St. Vitus's dance; both his legs were con- 
acted in ſuch a manner, that no perſon could reduce them 
2 to 
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to their natural ev befides theſe, he had moſt tert 
ſymptoms, which began thus; the patient could perceiye j, 
fie coming on about the Os Sacrum, or extremity of the bid. 
bone, and the region of the navel; and then, the difotder, | 
he imagined, united about the top of his head; immediath 
after, he fell into ſuch violent convulſions in the Abdomey, y 
lower cavity, that ſometimes two or three perſons were obligy 
to lie upon him to keep him in bed, his body being frequenh 
raiſed from it; after this, the nerves of the lungs were imm 
diately affected, and then he barked in all the uſual notes of, 
dog; ſometimes ſnarling, at other times barking, and at li 
howling like a hound; afterwards, the nerves of the mandihl, 
were convulſed, and then his jaws claſh'd together with {ud 
violence, that ſeveral of his teeth were beaten out, and tha, 
oftentimes there came a great foam from his mouth; aft: 
wards, he had an exceeding wild look, ſnatching at any thin 
near him, and he would have tore off his fleſh, had he m 
been prevented by the perſons about him; this made the I. 
8 that he might formerly have been bit by a mad d 
which had introduced the Hydrophobia; but he was convinci 
to the contrary, by putting a baſon of water by him, of whic 
he was not in the leaſt afraid, nor did he attempt to lap i; 
the Dr. ſaw him in three of theſe fits; but, at other times u 
theſe convulſions, he roared like a bull, made a noiſe likes 
hog, and ſometimes like that of a goſling; all which differen 
ſounds, the Dr. took to proceed from the different contraQlion 
of the lungs, variouſly forcing out the air; and conſequent) 
as they were differently convulſed, they form'd various ſounds 
: Ina week's time, the Dr. recover'd the boy to his ſpeech; hi 
ſenſes returned, and his convulfions were gone; there ven 
others in this country affected much after the ſame manner: 
From this caſe it is evident, that theſe diſtempers are natutil 
fince it cannot be imagined, that a diabolical ſpirit ſhould 
ejected by a regular courſe of phyſic. 


Figures of the Arteries and Veins explained, with Anat 
mical and Chirurgical Obſervations; by Mr. Willa 
Cowper. Phil. Tranſ. N“ 280. p. 1177. 


HE ſchemes of the arteries and veins were done aftt 
the veſſels themſelves were paſted and dried; and whid 
were diſſected from adult human bodies, and diſplayed u 
tables in the repoſitory of the Royal Society; an were ths 


preſent of Zohn Evelyn, Eſq ; who gives the following accou 
of them, ; ; Benz 
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© Being ſome years fince in Taly, and curious of ſeeing the 


* many repeated diſſections at the anatomical theatre at Padua, 
I Coualier Leſlingius * then profeſſor, and reading on 
a divers bodies ſeveral days, during Lent; Dr. Johanno 
þ Athelſteinus Leoncenæ, who was then operator, by extracting 
ot the veins and other veſſels, which contain the blood, ſpirits, 
es. out of human bodies, began to apply and diſtend them 
con tables, according to their natural proportion and poſition ; 
BY ſome of theſe tables being finiſhed by the direction and 
{WY public approbation of the profeſſor, and ſeveral other learned 
(phyſicians and anatomiſts, preſent at theſe lectures and 
operations; and underſtanding that Leoncenæ was about to 
AS (:{poſe of his tables, I defired Dr. Geo. Rogers, then Conſul . 
t Padua, for the ſtudents of our nation in that univerſity, to 
et purchaſe and procure them for me; which he did for 150 
Ludi; with condition that he ſhould add a table more; vis. 
hat of the liver, gaſtric nerves, and other veſſels to complete 


the fourth,” 
Mr. Cowper finds the arteries here very agreeable, which he 
firew from the arteries of a Fetus injected with wax; but the 
zure of the veins differs ſo much from any extant, as would 
xcline one to ſuſpect all of the ſubject hitherto publiſhed. 
It is well known that the arteries are the veſſels, which 
onvey the blood from the heart, to all parts of the body; and 
t is the common practice of nature, in the diſtribution of theſe 
efſels, to ſupply the parts with blood from the next adjacent 
runk, till their aſcending and deſcending trunks become coni- 
al, as well as their collateral branches ; not that all the trunks 
nd ramifications of arteries are uniform, and become conical 
a the ſame manner; nor do all of them paſs directly to the 
arts to which they convey blood; nor do all the parts receive 
rtertes from their neighbouring trunks; for, the trunks of the 
arotid, vertebral, and ſplenic arteries in adults, are not only 
ontorted 1n their progreſs, but the diameters of their bores 
re variouſly dilated in divers parts, eſpecially where they are 
ontorted; but, as theſe dilatations of their trunks are cauſed 
the reſiſtance which the blood meets with at thoſe angles of 
ile&ion, ſo theſe enlargements of them afterwards, contri- 
"ute to retard the protruſion of the blood to the extremities of 
noſe arteries; hence it is, that as the arteries in a Fætus are 
ot contorted in ſuch acute angles as in adults, ſo, their 
runks are more conical, and not dilated in divers parts here 
nd there, as in the latter; the trunk of the ſplenic — 
as 
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has a ſtrait progreſs in the Fxrus, and in infants; but it a, 
Mr. Cowper had conſtantly found it very much contorted. * 
The peculiar contrivance of the ſpermatic arteries in qu 

ds, as well as in men, ſhews a conſtant defign in nature in tl. 
ing off that velocity, with which the blood would otherwif ba 
thro the glands of the Teftes ; it ſeems, that for this end . 
Teſtes of moſt animals ( eſpecially men, and quadrupeds) bay 
out of the cavity of the Mdomen, that the canals of their blos 
veſſels may be thereby lengthened; for the ſpermatic artet 
contrary to all others, ariſe from the great trunk, at a far gem 
diſtance from the Teſtes, than the atteries of any other part of ix 
body; nor would the Teſtes, which are ſuch neceſſary 
have been thus expoſed to external injuries, if the defien e 
ture in lengthening their blood-veflcls had not been very conſider. 
able; befides this lengthening of the ſpermatic arteries, we ful 
nature {till contriving other impediments to check the current 
the blood in thoſe parts; for this purpoſe, it ſeems that the ſpe. 
matic arteries are leſſened at their origin from the trunk of th 
Arteria magna in men, and that the ff tic arteries of qu 
drupeds are {o much contorted, before reach the Teſts; th 

rincipal deſign of nature in theſe different contrivances ſeem t 
= that if the human {permatic arteries were contorted, a i 

uadrupeds, before they reach the Teſtes, the apertures in th 
abdominal muſcles of men muſt have been much larger than thy 
now are, and would frequently let the inteſtines fall into te 
S:rotum ; which nevertheleſs often happens; ſuch ruptures ar 
not ſo incident to quadrupeds, tho* the paſſages for their ſpe 
matic veſſels thro” * abdominal muſcles, are much wider tha 
in men, becauſe the poſition of the trunks of their bodies is bv 
' rizontal, and their inteſtines therefore cannot preſs on the prog 
ſes of the Peritoneum, as in men, who are erect. 

After that the circulation of the blood thro' the heart, lug 
and large blood - veſſels, was demonſtrated by Dr. Harvey, it a 
only gueſsd how the extremities of the arteries tranſmitted! 
blood to the veins, till M. Zeewenhoeck diſcovered by his mic 
ſcopes the continuation of the extremities of thoſe veſſels in fill 
frogs, Cc. yet ſome doubt of the like continuations of the erm 
mities of arteries and veins in human bodies, and in quadrupe 
fince thoſe animals, it has hitherto been ſeen in, hare been cath 
ſuch fiſn, or of the amphibious kind, that have but one ventrict 
in their hearts, and their blood actually cold, excepting in ben 
where it appears very obſcurely ; befides, that the blood in th 
aumals does not circulate with ſuch rapidity as in ſach wii 


bee! 
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ats have two ventricles; for in all animals that have bi · ventrous 
-arts, the veſſels of the reſt of the body return their blood to 
e heart in equal time and quantity, with thoſe of the lungs, 
withſtanding the inequality of their courſe. 

This difference in the principal organs of the circulation of 
de blood in thoſe animals (on which only theſe experiments have 
en hitherto made) induced Mr. Cowper to make ſome on ani- 
Ils, whoſe organs differ from the human, in their groſs figure 
ly, and not in their intimate ſtructure; for this end Mr. Cow- 
er took a young cat, about 10 or 12 days old, and faſtened it 
2 board, as in vive-ſettion; and making an incifion thro? the 
inca alba, the Omentum and inteſtines were extruded ; then 
vufing this animal to be held on the board, under a Jarge double 
icroſcope, where a flat glaſs for receiving of objects was placed 
rizontally, on which Mr. Cowper expanded the Omentum or 
al (a light being placed underneath) he ſaw the globules of the 
bod move very Iwiftly in the ſmall veſſels, which are only to 
ken in the moſt tranſparent parts of the membranes of the 
nentum; but the motion of the blood ſoon abated, and its glo- 
les were withdrawn from the extremities of its blood-veiffls 
d in a little time became ſtagnant in their larger branches; 
[r. Coxeper ſaw very well this continuation of the extremities of 
x arteries with the veins, while the blood moved therein, in the 
nettum of a young lean dog, that was not large; but by the 
fiſtance of an inſtrument he had prepared to expand the meſen- 
9, he ſaw it there much better; that part having not only 
tger and clearer ſpaces than the Omentum, but having its blood- 
gels diſtributed more regularly; thoſe who would view with 
croſcopes the tranſparent parts of animals, will find that the ex- 
emities of their arteries and veins are not all equally leſſened, 
united; in the tail of the Lacerta aguatica, tadpoles, and 
| molt fiſh, Mr. Cozper frequently obſerved ſeveral communi- 
tons between the arteries and veins, in which more than two 
kbules of blood have paſs d a-breaſt ; and in the ſame area he 
x ſome of thoſe communications fo ſmall, that only one globule 
ld pale, and that very {lowly before the other; in young fiſh, 
nicularly in gri e frequently obſerred a communicant 


ach, ſo very ſmall, as that only one globule of blood paſſed 
In two or three ſeconds; at other times he found conſiderable 
ervals between the paſſing of one globule in ſuch a communi 
it branch, even half a minute, a whole minute, and once in 
0 or three minutes he has ſeen one globule of blood only pais 
particular tract; the ready paſſing of injections by the ſple- 
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nic arteries to the veins, ſhews that the communicati 
thoſe veſſels are more open than the arteries and veins of ali 
parts; as alſo injections made into the pulmonic arteries pay 
their veins, tho” not altogether ſo freely, as in the ſpleen. 

On viewing with a microſcope the extremities of the pulmay 
blood veſſels in a live frog, Mr. Cxvper found their communi 
tions much larger than thoſe he had formerly ſeen in the ny 
brane between the toes, and in the feet of the ſame animal; aw 
can we reaſonably doubt of the like patent communication 
the arteries and veins in human lungs, and thoſe of quadrupek 
when we conſider, that the blood of the lungs mult return to th 
heart 1n equal time and quantity, with that of all the of th 
body beſides; hence it appears, that the bronchial blood - ef 
(firſt taken notice of by Ryy/ch) are abſolutely neceflary, d; 
the parts of the lungs could not receive their nouriſhment, ax 
could the glands of the Bronchie ſeparate their liquor, if thy 
were ſupplied with blood from the 2 blood - veſſels, vic 
is fo quickly diſpatched thro' the lungs; on viewing the m 
brane, that 1s between the toes of one of the hinder of a lin 
frog, after having frequently taken hold of the ſame leg of thy 
animal, in order to apply it to the microſcope, Mr. Cowper u 
that membrane very tranſparent, and without any motion of ti 

lobules of the blood therein, as if the part had been dex; 
but, while he was looking thereon, he ſaw the globules cry 
into it by degrees, and at length the blood moved in all ti 
branches of its veins and arteries as before, when no mole 
had been offered to the part; whilft the blood is thus leifur 
creeping thro* the veſſels, you may plainly ſee its globules on 

refled into oval figures, which are made more or leſs oblag 
by the refiſtznce they meet with by the contraction of the fid 
of the veſſels thro* which they are tranſmitted 3 and tl 
Mr. Comper frequently obſerved in the tails of the water Neat 
or lizards; but on examining with a microſcope the blood 
theſe animals, and comparing it with the human blood, he fot 
the globules of the lizard's blood incline more to an oval figu 
and were as big again as thoſe of human blood ; and 1n lik 
manner he viewed at another time the blood of a ſmall fiſh: 1 
is not unlikely that a ſudden retroceſſion of blood from the 
tremities of its veſſels often hap and its circulation in tit 
ſame veſſels, is afterwards carried on without any impedime 
on occafion of ſome paſſions of the mind, deliquiums by the 
fuſion of blood, or otherwiſe; but if the blood is once becom 
ſtagnant in its veſſels, eſpecially the arteries, the part is in 
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fall danger of a mortification unleſs its neighbouring veſſels, 
ich enjoy a circulation, propel the ſtagnant blood, fo as to 
Epe by the fides of the veſſels that retained it: Experience 
ſures us, that in bruiſes where the blood is extravaſated, it 
es off either by tranſcolation, or elſe cauſes an abſceſs; for 
re is little reaſon to ſuppoſe that any of the ſtagnant globules 
the blood will be fit to re-unite with the circulating maſs : 
it that the blood after ſtagnation in its veſſels will ſometimes 
their fides, appeared to Mr. Cowper from the following 
1ment ; p 
On viewing the meſentery of a dog when alive, wherein he 
4 before ſeen the blood paſſing the extremities af the arteries 
| veins, he conſidered how he might preſerve the blood in its 
els, that he might ny oy afterwards ſee it in their extre- 
ted when ſtagnant; for this end he cauſed ſeveral parts of 
- meſentery to be tied on ſo many pieces of ſmall round pill- 
xes, cut tranſverſely like little hoops, on which, portions of 
meſentery wete extended like the head of a drum; and on 
wing them afterwards with his microſcope, he found the ex- 
ities and branches of the hlood-veflels charged with blood, 
ich before appeared in motion; on putting one of theſe ex- 
ded parts of the meſentery in water, the ſtagnant blood in 
refſels diſappeared ; but on juſt immerſing another of thoſe 
ces in water, Mr. Cowper could with his naked eye ſee the 
zonant blood diffuſed in the interſtices of the blood · veſſels, and 
tween the membranes of the meſentery ; from hence it is evi- 
nt, that the blood may after A paſs the fides of its 
ſels, but whether its globules are broken, or what figure ren- 
them fit to paſs thoſe pores that are in the ſides of the veſ- 
k, Mr. Cooper leaves to others to determine. 
As the arteries are known to convey the blood, ſo the veins 
urn it to the heart, and here as in the arteries, we find the 
mmon practice of nature, in diſpoſing the branches of the 
ins to diſcharge the refluent blood into the next adjacent trunk, 
| ſo on to the heart; and as the arteries afford abundance of 
tances of checks given to the velocity of the blood's current 
o' leveral parts, 10 the veins ſupply us with as many artifices 
aft its regular return to the heart, as well as favour thoſe 
rivances in the arteries; the trunks of the carotid, vertebra}, 
ſplenic arteries, are not only variouſly contorted, but alſo di- 
ed here and there; ſo the veins that correſpond to thoſe ar- 
es are alſo variouſly dilated ; the beginnings of the internal 
pulars have a bulbous cavity, which are diverticula or checks 
Vor. IV 4 8 te 
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to the refluent blood in the Sinus of the Dura Mater, let i 
ſhould deſcend too faſt into the jugulars; the like has alſo beer 
obſerved by Dr. Zower in the vertebral Sinus ; the ſplenic yen 
has divers cells opening into it near its extremities in human bo- 
dies; but in quadrupeds the cells open into the trunks of the; 
ſplenic veins; the ſpermatic veins do more than equal the lengy 


of the arteries of the 7! * in men; their various diviſionz ft. 


veral inoſculations and valves, are admirably contrived to ſuf 


the weight of the blood, in order to diſcharge it into the large 


trunks of the veins; and were it not that the refluent blood from 
the Teſtes is a Pondus to the influent blood from the arteries, an 
ſtill leſſens its current in the Teſtes; theſe ſpermatic veins, lik 
thoſe of other parts, might have diſcharged their blood into the 
next adjacent trunk : Who can help being ſurpriſed at the art 
nature, in contriving the veins that convey part of the reſſuemt 
blood from the lower parts of the body, when we confider, the 
neceſſity of placing the human heart, as well as that of moſt 
quadrupeds, fo far from the center of the body towards its upper 
part? For that end it is neceſſary that the large trunks of the 
veins and arteries ſhould not aſſociate with each other; for if al 
the blood ſent into the lower parts, by the deſcending trunk 
the Aorta, ſhould return again to the heart by one ſingle trunk, 
as it is {ent out from thence, the weight of ſo much blood in the 
aſcending trunk of the Vena Cava would _ the force the 
heart could give it from the arteries, and hinder its aſcent; fot 
this reaſon the Vena Azygos, or one Pari, is contrived to convey 
the blood ſent to the muſcles of the back and Thorax into the 
deſcending trunk of the Vena Cava, above the heart; hence it is 
evident, that more blood comes into the heart, by the deſcending 
or upper trunk of the Vena Cava, than paſles out by the aſcend- 
ing trunks of the Aorta; nor does this 2 of blood, con- 
veyed to the heart by the ſuperior trunk of the Cava, ſeem with- 
out ſome other deſign in nature, beſides tranſporting it thither t 
free the inferior trunk from its weight; but perhaps it was necel- 
fary ſo much blood ſhould be ready there to join with the chyl, 
for its better mixture, before it reaches the right auricle of the 
heart; Mr. Coceper diſcovered a peculiar valve in the lower trunk 
of the Vena Cava, near the right auricle of the heart. 

Plate V. Fig. 1. repreſents the trunks and large branches i 
the arteries diſſected from an adult human body, when difplay'd 
and dried. 1. The trunk of the Horta cut from the baſis of the 
heart: 2, That pau of it, whence the coronary artery of the 


heart ariſes; 3. That part of the Arteria magna, m_ - 
| nals 
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cnnalis arterioſus of the Fetus terminates, which in an adult, 
becomes a ligament: 4 4- That part of the axillary arteries, called 
by ſome the ſubclavian arteries: 5. The left carotid artery, 
which in this ſubject ſeems to ariſe from a common trunk with 
the right carotid, and axillary arteries, as in ſome quadrupeds; 
6. The left cervical artery, in this ſubject ariſing from the trunk 
of the Arteria magna, as expreſſed in a figure given by Zergers 
in the Acta Eruditorum Anno 1698, p. 295; but in all the hu- 
man ſubjects Mr. Cowper had examined, he conſtantly found 
them as expreſſed 6. 6. Fig. 2: 7. The arteries that carry blood 
to the lower parts of the face, tongue, adjacent. muſcles and 
olands. 8. The trunk of the temporal artery, arifing from the 
carotid, and emitting branches to the parotid gland 9, and tem- 
ples 10, and parts adjacent: 11. The occipital arteries; 12. The 
arteries that convey blood to the Fauces, Gargareon, and adjacent 
muſcles: 13. The trunk of the carotid artery cut off, before it is 
contorted in paſſing the ſcull : 14. The trunk of the artery of the 
am ſending out branches to the adjacent muſcles, and pros 
that part of this artery, which is ſometimes prick'd in letting 
blood, and cauſes an aneuriſm; in which caſe this trunk of the 
my muſt be bar'd and tied hard above the ancuriſm ; and if 
it afterwards happen (as has frequently been known) that the 
flux of blood to the ,aneuriſm in the artery is not very much 
abated, tho the artery has been tied above; the operator, in 
that caſe, muſt make another ligature on the trunk of the artery 
below its aneuriſm; theſe collateral communications of the 
trunk of the artery at the bending of the cubit, preſerve the 
circulation of the blood in the cubit, and hand; tho' the trunk is 
totally compreſſed both above and below, and the ſame trunk, 
afterwards divided between thoſe ligatures; hence it is, that if 
one ligature, made above the —— in the artery, is not ſuffi- 
dient, but the blood ſtill pours out from below, the patient will 
looner recover the action, and ſtrength of the muſcles of the cu- 
bit, than thoſe in whom the upper ligature proves ſufficient; the 
reaſon of which 1s obvious, to any one who conſiders that the com- 
municant branches muſt be larger, where the lower ligature is re- 
quired, than when the ſuperior ligature only is ſufficient; theſe 
communicant branches, as Mr. Cowper has ſeen them in ſome 
lubjets, are marked out in this figure by prickt lines. 
The two following inſtances happened, in which the commu- 
mucations of the large trunks of the arteries of the cubit, and 
am were remarkable; a boy of 13 years of age, who about z 
weeks before Mr. Cowper Is had received a wound * 
2 the 
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the middle of the cubit, in which the trunk of the arten 
(marked 4) was divided; the ſurgeon, who was firſt called, had 
frequently bound up the wounds, and put a ſtop to the ſerer] 
diſcharges of blood (amounting to about 6 or ) quarts at time) 
but not without a compreſs on the trunk of the artery, above the 
wound]; on another impetuous flux, Mr. Cowper was called, who 
ſeeing a pretty large quantity * — he only bound up the 
wound, in the ſame manner as it had been done before, omitting 
the compreſs on the trunk of the artery above, and adding x 
piece of deal-board, upon which the hand and cubit were faſten. 
ed, to prevent any motions of thoſe parts, as well as of the fin- 
gers; — days after, the applications were taken off, and little 
or no blood appeared; but two or three hours were ſcarcel 
elapſed, before Mr. Cowper was alarm'd with notice of a fre 
flux; the by-ſtanders being inſtructed in that caſe, to comprek 
the trunk of the artery above the cubit, they thereby prevented 
no ſmall effuſion of blood, which muſt otherwiſe have happened; 
Mr. Cowper laid bare the trunk of the artery above the wound 
as expeditiouſly as he could, being obliged more than once to le 
Jooſe the compreſs above, in order to diſcover its orifice by the 
flux of blood ; he paſs'd a needle with ſtrong waxed thread under 
the artery, and made a ligature on its trunk, which = concealed 
in the interſtice of the Muſculus flexor digitorum, and the Myſ- 
culus Ulnarts flexor carpi; but notwithſtanding this ligature on 
the trunk of the artery above the wound, the blood ſt ill flowed 
from the lower trunk of the divided artery; yet the velocity of 
its current was ſo much abated, that it ſeemed like blood flowing 
from a vein; he left the wound with a digeſtive, and the pan 
without a hard bandage ; and five weeks afterwards, Mr. Cowper 
heard that the wound was almoſt cicatrized. 

A boy about eight years of age came to London with an aneu- 
riſm of the left arm, having bled for fix weeks before; the tu- 
mor was indeed very large, in proportion to fo ſmall an arm; 
after laying the aneuriſm, or tumor bare, and making a ligatute 
on the ſuperior trunk of the artery (at K... . . in the figure) 
Mr. Cowper found, on looſening the compreſs on the ſuperior 
trunk of the artery, very bee Abatement of the pulſation of the 
aneuriſm; he then paſſed a ligature in like manner on the trunk 
of the artery below the tumor, but the pulſation ſtill continued, 
tho' much abated; he then diſcovered another trunk of the 
artery, arifing from the lower part of the tumour, on which 
alſo made another ligature, 4 the pulſation then ceaſed; how- 
ever, on cutting off the ſurface of the Cyſtis, or dilated wy 

| | and 
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and clearing it of the coagulated blood, there ſtill poured out 
ſome freſh blood, which was ſoon ſtopped with a common aſtrin- 
gent; Mr. Cowper left the part without any other ligature, or 
bard bandage; 18 days after the operation, the ligatures on the 
"rteries were all taken off, and the pulſation of the artery of the 
wriſt began to be very ſenſible, no ſymptoms appearing that 
threatened any danger: This patient recovered the ule of his 
arm, and was afterwards in perfect health. 

15. Repreſents the diviſion of the trunk of the artery of the 
arm below the flexure at the cubit; 16 the external artery of the 
cubit, which cauſes the pulſation commonly felt near the Carpus; 
17 the arteries of the hand and fingers; 18 the mammary ar- 
try; 19, 19, the i gs. ge of the Arteria magna ; 20 20 
the intercoſtal arteries; 21 the Arteria cæliaca; 22 the Arteria 
lepatica; 23 the trunk of the Arteria ſplenica; 24 the Arteria 
cpiploica fmſirs; 25 a branch of an artery, which paſſes to the 
bottom of the ſtomach ; 26 the ſuperior coronary branch of the 
ſtomach; 27, 2) the ſuperior meſenteric artery; 28, 28 the 
emulgent arteries; 29 the inferior meſenteric artery; 30, 30 the 
lumbal arteries; 31, 31 the two ſpermatic arteries, which ſeem 
to ariſe in this ſubje& at a greater diſtance from each other, than 
they do commonly; 32 the zac artery; 33 the Arteria ſacra 
14 the internal Zac branch; 35 the external; 36 the epigaſtric 
artery; 3) branches of the external zac artery, paſſing to the 
oblique muſcles of the Abdomen; 38, 38, the arteries that paſs 
v the muſcles of the thigh, and Tibia; 39 the crural artery; 
40 the umbilical artery, with thoſe of the Penis; 41 that part of 
the crural trunk, that paſſes the ham; 42 the three trunks of the 
ateries of the leg; 43 the arteries of the foot and toes. 

Fig. 2, repreſents the trunks, and fome of the ramifications of 
the arteries of an adult human body, filled with wax; to ſhew 
the variety in nature, and ſupply the defects of the former 
foure; 1 the Aorta, cut off at the bafis of the heart; A the 
three ſemi-lunar valves, as they appear, when the heart is in 
Diaftole, and hinder the blood's coming back from the arteries 
mo the left ventricle of the heart; B a portion of the trunk of 
de Arteria pulmonalis ; bb its diviſion before it paſſes to the 
ght and left lobes of the lungs; C the deſcending trunk of the 
Anteria magna; DD the internal mammary arteries; 2 the 
trunk of the coronary cut off; 3 the Ligamentum arterioſum, 
which in a Fetus is the Canalis arterioſus, and conveys blood 
rom the pulmonary artery to the great artery; 4 the trunk of the 
ſbelay ian artery; 5, 5 the carotids; 6, 6 the vertebral arteries; 
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7, 7 the arteries, which paſs to the lower eee of the face, 
tongue, adjacent muſcles and glands; 8, 8 the trunks of the 
temporal arteries, arifing from the carotids, furniſhing the yz. 
rotid glands with branches 9, 9, and the temples 10, 10 Ge. 11, 
11 the occipital arteries; 12 the arteries of the  Fauces Garga- 
reon, Sc. 13, 13 the contortion of the carotid arteries, as 
Paſs the baſis of the ſcull; theſe trunks of the carotid arteries in 
dogs (and as Mr. Cowper ſuppoſes, in moſt quadrupeds) ar 
very much contorted, before they reach the baſis of the ſcull; on 
injecting theſe veſſels of that animal with wax, he found thoſe 
branches of them, which paſs to the brain ( firſt clipping the 
hinder parts of the lower jaw ) immediately under 1ts * 
ee where thoſe arteries are received in two Sinus's of that 

ne; which Sinus's may be alſo ſeen in the jaw-bones of other 
| TH but not in human ſubjects; 14, 14 thoſe parts af 
their trunks, that paſs by each fide of the Sella Turcica, whence 
divers {mall branches ariſe, and help to compoſe the Rete mirs. 
bile, which is more conſpicuous in quadrupeds than in human 
ſubjects; 15, 15 the contortions of the vertebral arteries, where 
their trunks are confiderably dilated; 16 the vertebral arteries, 
as they aſcend on the Medulla Oblongata towards the annular 
protuberance, or Pons Varolii; 17, 1) the cormunicant branches 
of the vertebral and carotid arteries; 18, 18 the arteries of the 
brain diſplayed, a 

rig 3. repreſents one of the trunks of the arteries of the 7. 
bia, diſſected from the leg of one Mr. Kringer after amputs- 
tion; he was in his 65th year when this artery was taken from 
him, and for upwards of 20 years before, he had loft the ule d 
both his legs; and in that time he had been ſo afflicted with 
convulſions in them, that neither leg was free a quarter of at 
hour together, whether ſleeping or waking; at length one of hi 
little toes was mortified, which was cut off; not long after mor: 
toes of the ſame foot were alſo mortiſied; the convulſions in tha 
leg becoming ſtranger and quicker, that part of the foot next the 
toes became tumid and inflamed, the tumor extending itſelf abo 
the Mallecli ; a finuous ulcer paſſed by the fide of one of the 
metatarſal bones, the extremity of which bone, whence the toe 
was cut off, lying bare; in this condition Mr. Cowper found ii 
left foot and leg of this gentleman, and finding the leg ver 
chilly, the neceſſity of parting with it was too evident on tix 
abciſion, which was. about five or ſix inches below the ku, 
Mr. Cowper was ſurpriſed to ſee ſo little blood come from the a. 
teries; and examining the arteries of the amputated leg, * 


K kT S. & Fo fi- (> „ „„ 


RoYAL SOCIETY. 143 
before diſcovered the cauſe of a mortification of a young gentle- 
woman's arm, who died ſoon after an imputationfef the part, 
tho' the gangrene did not appear to reach near the place where 
the \bſcifon was made, 8. e. below the ending of the Aſuſculus 
Deltoides; in which caſe Mr. Cowper the fides of the 
trunk of the artery of the arm ſo thicken'd, that the diameter of 
its bore was contracted to leſs than a third part and would 
ſcarcely admit a common probe; when he had found the ends of 
the arteries in the leg aboymention'd, he endeavour d to paſs his 
probe into one of them; but meeting with ſome oppoſition, he 
ſuſpected he had miſtaken the vein for the artery, and that the 
valves oppos'd the paſſing of the probe that way ; but on further 
diſlection, he clear d the trunks of both thoſe blood-veſiels, and 
found the veins 3 — xy the ſides of : -_ arteries 
rown bony or 3 A repreſents the upper part of the a 
- off in the — legs from A to B the trunk of the — 
ditended and dried to ſhew its canal; C that part of the ak 
of the artery, which was ſo contraſted by the petrifaction, or offi- 
fication, that a probe could not paſs its canal; from C to D the 
trunk of the artery open d and expanded; EE the petrifactions 
or offifications in the ſides of the arteries; F F their ſpecks in 
the lower part of the artery, not ſo large as in the upper part, 
ad placed at greater diſtances; aa, Oc. the branches arifing 
from the trunk of the artery; G a portion of the trunk of the 
atery of the arm above-mention'd ; H the fides of the artery, 
oy much thicken'd, whereby its diameter was diminiſhed 1n 
luch a manner, that a probe could not pals 1t. | 

The offifications in the coats of the arteries have been frequently 
obſerv'd, eſpecially in their large trunks within the cavities of 
the Thorax and Abdomen; but never taken notice of in the 
Imbs; nor that ſuch impediments in their canals have been found 
the cauſe of mortifications of particular parts, as in the inſtance 
adove-mention'd ; tho* Mr. Cowper does not doubt, but the like 
has often happen d in aged perſons, eſpecially where the progreſs 
of the gangrene is not very ſwift, and its beginning does not 
wile from any external cauſe, the conſequences of which are 
commonly found fatal; when the arteries of one leg, or of any 
aher limb, are fo affected, we may well ſuppoſe the like in 
thole of other parts, which 4 happened in the caſe 
above · mention d; for tho no gangrene came on the ſtump, yet 
the other foot and its toes began to mortify about ſix weeks 15 
e amputation, as did the parts about the hips, which were 
compreſꝭ d in lying or fitting, before the patient expir d. 

| Fig. 
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Fig. 4. tqpreſents the extremities of the blood-veſlels, ag 
appear with'a microſcope, while the blood is paſſing thro they 
in the Omentum of a live dog; A A the branches of artetie, 
and BB the veins which affociatez CC their lefler branchg 
where they ſeparate from each other, and are united again x 
their — | ES 
Fig. 5. the like appearance in t tery of a live dog. 
= 4 G. DD . (that are here view'd thro * 
ſcope) as they appear to the naked eye. N 
Pig, 7. 5 s the trunks of the Vena Cava, with thei 
branches, diſſected from an adult human body; A A the orifce 
of the Vena Cava, as it appears when cut from the right auricle 
of the heart; @ the orifice of the coronary vein of the heart; 
BA the ſuperior, or deſcending trunk of the Vena Cava; CCI 
the inferior or aſcending trunk, thus diſtinguiſhed from the mo. 
tion of the blood in theſe trunks, which is contrary to their py 
fition ; DD the ſubclavian veins; + that part of the left ſubch 
vian vein, Where the thoracic dud enters, and diſcharges itſelf a 
its chyle and Lympha; b the Vena Azygos, with its branche 
going to the ribs ee; c the ſuperior intercoſtal veins ; 4d the in 
ternal mammary veins; E E the right and left Niac branches 
FP the internal jugular veins; G G the external jugulars; HH 
the veins, which — the blood from the lower jaw, and in 
muſcles; II the trunks of the internal jugulars cut off at the bat 
of the ſcull; F the veins of the Thymus and Medi aſti num; gg 
the veins of the thyrotid glands; þ the Vena ſacra; i the inter . 
nal Zac branch; k the external; K K the occipital veins; Ln 
the right axillary vein; M the cephalic; N the bafilic; O the 
median vein; P the trunk of the veins of the liver; Q the 
c vein of the left fide; R the right phrenic vein; 12 ug 
vein from the left Glandula Renalis, and adjacent parts; 8 t 
left emulgent vein; T the right emulgent, in this fubject mud 
lower than the left, which is not uſual; VV the two ſpermatic 
veins; X X two communicant branches, between the aſcend 
trunk of the Vena Cava, and Vena Aaygos, by which the w! 
es into the deſcending trunk of the Cava, when we blos 
into the aſcending at APC; tho' the trunk at APC is tied 
hard on the blow-pipe; * an uncommon branch between the 
lower trunk of the Vena Cava, and the left emulgent vein; )! 
vein which brings blood from the muſcles of the Abdomen 1 
the external Iiac branch; & the epigaſtric vein of the right 6d; 
the Vena Saphena : The conſiderable venous trunks, which a 


wanting in this ſcheme, are repreſented Fig. 8. where ſor 
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the large trunks of the veins, and their Snus s within the ſcull are 

ber WM erhibited, with the beginnings of the internal jugular ve ins, 
en WY ard with wax, and dried together with the Falx, Sc. A the 
es; WF -ctremity of the Faule cut from the Criſta Galli; à its lower 
bs Bi 7.595175 that touch'd the Corpus calloſum, as it divides the right 
2 WM þcmiſphere of the brain from the left, where the fifth Sinus 
paſſes, which is here dried and diſappears; BB the ſecond pro- 
Nees of the Dura Marer, er the hindermoſt parts 
ok the lobes of the brain, and defended the Cęrebellum fram be- 
ng pre d upon by thoſe parts of the Cerebrum; C a portion of 
cir the Dara Mater adhering to the longitudinal Sinus; DD ſeve- 
aral trunks of the veins of the brain cut off, before they enter the 
cl longitudinal Sinus; E E the longitudinal Sinus; F F the two 
rt; WW teral Sinus's; G the fourth Sinus; g the veins from the Plexus 
-\ WMClrroides; H H the Bulbi, or Diverticula at the beginnings of 
e internal jugular veins; II the ——_ veins; .K K the 


d Wtrunks of the veins, which convey bl rom the lower jaw, 
ls and adjacent parts. 9 WITS | 

(oY Fig. 9. repreſents the trunks. of the Vena Porta diſſected 
het and Glad; A A the branches of the Vena Porta freed from 
*. the liver; 4 the umbilical vein; B the ſplenic vein; CC the 
es; Wrnelenteric branches, which are continued from the inteſtines; 5 
He trunk of the Vena pancreatica, which allo receives branches 
ts om the Duodenum; cc the Vena Gaſtrica dextra Coronaria 
als Wren ior; D the ſuperior coronary vein of the ſtomach on the 
er fide; E the inferior coronary branch of the ſtomach on the 
er right fide; and F the ſame coronary vein of the left fide, re- 
ſs mov'd from their proper ſituations; from theſe two laſt are con- 
c 


tinu'd the Vena Epiploica ſuperior dextra 1, and the ſiniſtra a, 
th the media 3; G the: vein call'd Vas breve; d the Vena 
udent ; H the Vena Hemorrhoidalis, ariſing from the Rectum 
and Anus, in this ſubje diſcharging itſelf into the left meſen- 
ric branch; but in other ſubjects Mr. Cowper found this trunk 
if the hæmorrhoidal veins ak in the Ramus Splenicus; the 
agth of the trunk oſ this hzmorrhoidal vein, . and its progreſs 
nder the inteſtines, render it liable to be compreſs d, and its re- 
fuent blood retarded; whence. its branches in the Inteſtinum 
ReFum & Anus become diſtended with blood, and cauſe the 
Hemorrboides Cece & Aperte, which are frequently attended 


ic impoſthumes in the Anus, and parts adjacent; to which 
orders they are the more incident, not only becauſe theſe hæ - 
y orrhoidal veins, like the reſt of the branches of the Vena 


Porta, are without valves, and the blood has an aſcending pro- 
Vor. IV. 4 T * 
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greſs therein; as alſo that the long trunk H 1s not only expo d iz 
the compreſſions made by the inteſtines in both ſexes, but Parti 
cularly the Uterus in women at the time of geſtation, ef cially 
near the birth, ſo compreſſes this trunk, that it is no * tha 
we find women more afflicted with the hæmorrhoids at that ting 
than at any other; the Jac veins and the lymphæducts thy 
accompany them are alſo expos'd to the like compreſſion i 
women with child, whence the veins of the legs and thighs be. 
come varicoſe, and theſe limbs are ſo frequently ſwell'd ; which 
intumeſcence in an inſtance Mr. Cowper was acquainted with, 
prov'd ſo great, that at length the abdominal teguments wer 
vaſtly extended; but the patient recover'd, be — the expect 
tion of ſome, on the delivery of two large children. 


An Account of the Iaund of Chuſan in China, Oe. by 9, 
Cunningham. Phil. Tranſ. No 280. p. 1201. 


E arriv'd at the iſland of Borneo on the 19th of Ju 
1701, where we ſtaid but two days, the ſeaſon of the 
year being far ſpent; and from thence we made the beſt of oy 
way thro' the ſtreights of Banca, with favourable winds and 
weather, *till we came on the coaſt of China, which was on the 
13th of Auguſt; then we had variable winds, which carried u 
a-breaſt of Emuy the 19th following; at which time, the norh- 
eaſt winds ſetting in freſh, put us in great fear of loſing our pl 
ſage ; whereupon, we were obliged to turn it up againſt the wind 
and current all the way, the weather favouring us 4 that we had 
out our top-fails only, elſe we ſhould have loſt more ground i 
one day, than we could have gain'd in eight; the laſt of Augif 
we came to an anchor under the Crocodile Hands, both to ſhelter 
us from the bad weather (which is generally expected on thi 
coaſt at new and full-moon, and has been fatal to ſeveral ſhip 
as alſo to look for freſh water, which was now grown ſcarce wit 
us, not having recruited ſince we came from the Cape of Gu 
Hope; theſe are three ſmall iſlands lying in the Jatitude of 4 
degrees, about 6 leagues from the river of Hockſieu ; on two d 
which we found very good freſh water, with a convenient water 
ing place on the ſouth-weſt fide of the innermoſt of the three 
by | 2 aſſiſtance of a few vor fiſhermen, we procur'd ſong r 
freſh proviſions from the main land; while we lay here, on tix 

5th of Seprember we had a ſudden ſhort ſhift of the Monſoct u 
S. W. the _ of which others felt, in coming at the ſame tint 
upon the coaſt of China; the 8th we put to ſea again, tumm . 


to windward day and night, without all the iſlands, which WM .. 
yer 
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yery numerous along this coaſt, to which we were altogether 
rangers beyond Emuy; and the hydrography thereof is hitherto 
ſo imperfect, that there was no truſting to our charts, which made 
| our navigation ſomewhat more dangerous; however, on the xft 
ne of October we got into the latitude of 30 degrees, where we 
tha came to an anchor near the land, till we found the way by boat 
ww) Chuſan, about 12 leagues within the iſlands, from whence we 
debe a pilot, who carried ws ſafely thither on the 11th of October; 

upon tis iſland the Chineſe granted us a ſettlement, and liberty 

"ith, 8 trade, but not to Ning to, which is 6 or 8 hours fail to the 
ward, and all the way amongſt iſlands; this being the largeſt, 
"WH is 8 or 9 leagues in length from caſt to weſt, and 4 or 5 leagues 

in breadth; about 3 leagues from that point of the main-land, 

7. called Cape Liampo by the Portugueſe, but Khi. tu by the Chi- 
ſe; at the weſt end of this iſland is the harbour, which is 

rery ſafe and convenient, and where the ſhips ride within call of 

Jah the factory, which is built cloſe upon the ſhore on a low plain 
e aley, with near 200 houſes about it for the benefit of trade; 
* inhabited by men, whoſe jealouſy has not yet ſuffered them to 
kt their wives dwell here; for the town where they are, is 3 

4 quarters of a mile further from the ſhore, ſurrounded with a 
Z fine ſtone-wall, about 3 miles in circumference, mounted with 22 
A ſquare baſtions plac'd at unequal diftances, befides 4 great gates, 
11 on which are planted a few old iron · guns, ſeldom or never us d; 
for the houſes within the wall are very meanly built; here the 
q; Chumpeen, or governour of the iſland lives, and between 3 or 
4000 beggarly inhabitants, moſtly foldiers and fiſhermen; for 
5 the trade of this place being newly ſet up, has not yet brought 
ay confiderable merchants — ; the iſland in general abounds 
| with all ſorts of provifions, ſuch 45 cows, buffalo's, goats, deer, 
id and tame hogs, geefe, ducks; hens, rice, wheat, calavances, 
coleworts, turnips, potatoes, carrots, beets and ſpinage; and as 
to merchandiſe, there is none, but what comes from Ning: po, 
Hangcheu, Nankin, and the inland towns; here allo tea grows in 
great plenty upon the tops of the hills, but it is not in that eſteem 
with what grows on more mountainous iſlands; tho' this iſland 
1s pretty well peopled, yet it is far from what it was in 
F. Martinius's time, when he deſcribes Cheuxan; and Dr. Cun- 
uingham ſuppoſes, that the ſuperſtitious pilgrimages thereto, 
mention'd by F. Martinius, muſt be meant of the iſland Pou-7o, 
which lies 9 leagues from hence, and 3 miles to the eaſt ward ot 
this iſland ; this Pou-r0 is a ſmall iſland, about 5 leagues round, 
« the caſt-end whereof is a = famous for the * 
2 Pil 
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pilgrimages made thither for the ſpace of 1100 years; it 
inhabited only by Bonzes, to the number of 3000, all of the 
fe called Hoſhang, or unmarried Bonzes, who lead a Pythy. 
gorean life; and there they have built 400 Pagodes, two df 
which are confiderable for their largeneſs and finery, having 
been lately cover'd with green and yellow tiles, brought from 
the Emperor's palace at Nankin, and adorned within with 
ſtately idols fncly carved and gilded, the chief of which is the 
idol ©:0n-em; to theſe two Pagodes belong two chief priefh, 
who govern all the reſt, they have ſeveral roads and avenug 
cut thro' the ifland, ſome of which are paved with flag-ſtones 
and ſhaded with trees planted on each fide ; their dwelling 
are the beſt the Dr. ſaw in thoſe parts, all which are maintain 
by charitable devotions; and the Zunks, who go from Ning-jy 
and this place to Zapan, touch there both Sieg and coming 
to make their offerings for their good ſucceſs; there is another 
iſland called Kim-tong, five leagues from hence in the way t 
Ning: po, whither, they ſay, ſeveral Mandarins retire to ln 
a quiet life, after they have reſigned their employments; a 
that iſland there are alſo ſaid to be ſilver- mines, but prohibited 
to be opened; the reſt of the circumjacent iſlands are either 
deſert, or but poorly inhabited by a few fiſhermen; but all 
them are ſtored with abundance of deer; for, it is not long 
ſince that this iſland of Chy/an began to be peopled; it is true, 
that in Martinius's days, about 50 years ago, it was very 
populous for the ſpace of three or four years, at which time 
rhe fury of the Tartarian conqueſt was ſo great, that they lek 
it deſolate, ſparing not ſo much as the mulberry-trees, (for 
then they made a great deal of raw ſilk here) and in this con. 
dition it continued till about 18 years ago, that the walls of the 
preſent fort, or town, were built by the governor Ting- bai, u 
a garriſon to expel ſome pirates, who had taken ſhelter here; 
about 14 years ago, the iſland beginning to be peopled, there 
was a Chumpeen, or general, ſent to govern it for three years, 
to whom ſucceeded the late Chumpeen, (who procured the 
opening of this port to ſtrangers) whole government continued 
till April 1901, being tranſlated to be Chumpeen of Tien. cin 
Mei near to Pekin, and was ſucceeded by the preſent Chumpeti. 
who is ſon to the old Chunkoon of Emuy. | 

They have no other arts or manufactures here, than mak: 
ing of lacker'd ware; they begin to plant mulberry- trees, t9 
breed up worms for the production of raw ſilk; and they make 
ſome tea, but chiefly for their own uſe; the three ſorts of tea, 

0 | com- 
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ommonly carried to England are all from the ſame plant, only 
the ſeaſon of the Year and the ſoil make the difference; the 
hea, or Voiii, ſo call'd from ſome mountains in the province 


S 4" 


. 3 

r Fokien, where it is chiefly made, is the very firſt bud, 
ng gather d in the beginning of March, and dried in the ſhade ; 
m hc Bing tea is the ſecond growth in April; and Singlo the laſt 
th Win May, and June, both dried a little in tatches, or pans over 
he ne fire; the tea ſhrub, being an ever-green, is in flower from 
hs, 0 4ober to January, and the ſeed is ripe in Seprember and 
e October following, ſo that a perſon may gather both flowers 


and ſeed at the ſame time; but for one ſeed that is freſh and 
all, there are 100 bad; theſe make up the two ſorts of 
uit in Le Compre's deſcription of tea; as for his other ſort, 
hich he calls ſlymie peaſe, they are nothing but the young 
uds of the flowers not yet open; its ſeed-reflels are really 
mi capſular, each Capſula or caſe containing one nut, or ſeed 
ind tho' only one or two Capſula come to perfection, yet the 
eſtiges of the reſt may be diſcern'd ; in ſeveral places of this 
land it grows without any culture, in a dry gravelly foil, on 
he ſides of hills: Le Compte is miſtaken in ſaying p. 96. that 
he Chineſe are entirely ſtrangers to the art of grafting; for 
Dr. Cunningham has ſeen a great many of his paradoxical 
allow trees grafted here, befides ſome other trees; when they 
praft they do not flit the ſtock as we do, but cut a fmall ſlice 
ff the outſide of the ſtock, to which they apply the graft, 
ing cut ſloping on one fide, to correſpond with the ſtock, and 
ringing up the bark of the ſlice upon the outſide of the graft ; 
hey tie all together, and cover it with ſtraw, and mud, as we 
lo, The commentator on Magalhen ſeems to be doubtful as 
o the length of the Chineſe Che, or cubit; here they have two 
orts, one of 13 10 Engliſb inches, which the merchants com- 
only uſe ; the other is 11 inches, which is us d by carpenters, 
u alſo in geographical meaſures; tho F. Aſartinius is cenſur d 
F. Magalhen for ſpelling 2 many Chineſe words with 


Z = £5 


the d which the Portugueſe, ot hers have done with m; yet, 
ued Fs way is more agreeable to the Engliſþ pronunciation, only 
cing bat in ſome words the g may be leſt out, as in Pekin, Nankin, 
ven, c. 


Dr. Cunningham having made an enquiry about Aſartinius's 
count of ſowing their fields at Venchen with oiſter- mells, in 
er to make new ones grow up; the Doctor was told, 
tat after they have taken out the fiſh, they ſprinkle the 
tea, Hells with urine; then putting them into the water again, 
OM- new 


cherry - tree; but all that the Dr. ſaw here bore a ſpike of ſmiſ 


'tho' they meliorate their fields, where they ſow rice, only by 
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new oiſters grew upon the aforeſaid ſhells; Martinius fays hy 
could never find a Latin name for the Pula Magorin of th 
Portugueſe; but the Dr. is ſure that it is the ſame with 
Syringa Arabica flore pleno albo in Parkinſon; he alſd faq; 
that the ien. yen or tallow-tree bears a white flower like 1 


yellow flowers like the Fulas of a Salix; the bean, or Man 
rin-broth, fo frequently mention'd in the Datrh embaſſy, an 
other authors, is only an emulſion made of the ſeed of 10 
mum, and hot water; their chief employments here are fh. 
ing and agriculture; in fiſhing they uſe ſeveral ſorts of gen 
and lines as we do; but becauſe they have large banks of mul 
in ſome places, the fiſhermen, in order to go the more eafi 
thereon, Rave contriv'd a ſmall frame about 3 or 4 fobt Jon, 
not much larger than a hen-trough, a little elevated at each en 
in which he reſts upon one knee, leaning his arms upon acrok 
ſtick, rais'd as bioh as his breaſt, and putting out the other 
foot often upon the mud, he puſhes forwards his frame theres 
and fo carries himſelf along in it; as to their agriculture, al 
their fields, (where any thing is planted) whether high ot lon, 
are divided into ſuch plots, as may retain the water on them, 
when they pleaſe; they plough up their ground with one butfily 
or one cow; they prepare the fields very well, where they ar 
to ſow rice, by clearing it of all manner of ! weeds, moiſteniy 
it to a pulp; and ſmoothing it with a frame drawn a-crols; a 
which they ſow the rice very thick, and cover it only with 
water for 2 or 3 inches high; and when it has grown 6 or) 
inches long, they pull it up by the roots, and tranſplant it, by 
tufts in a ſtreight line, into thoſe fields overflown with water; au 
where a field is ſubje& to weeds, when the water dries up, 
they prevent their growth, by overturning the mud with ther 
hands in the interſtices where the rice is planted ; when the) 
ſow wheat, barley, pulſe, and other grain, they grub u 
ſome ſuperficial ſoil, graſs, and roots, and burn all togetbet 
with ſome ſtraw ; this foil being fifred fine, they mix with tix 
feed, which they ſow in holes made in a ſtreight line, and fot 
grows up in tufts, as the rice does, the ſield being divided int 
beds, and harrow'd over, both before, and after the ſced | 
ſown ; this makes them ſomewhat reſemble garden-grounds; 


Jetting the water on them; yet, for other — where ths 
ground requires it, they make much uſe of dung, human cr 
crement, athes, Sc. In watering their fields here, they ul 

th 
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we fame inſtrument, as that mention'd by Martinius in the 
reface to his Atlas, being all of wood, and the contrivance 
he lame with that of a chain - pump: Their method of mak- 
ing of ſalt is thus; all the ſhores here being mud, inſtead: of 
(ind; in the ſummer-ſcaſon they pare off the ſuperficial ſoil, 
which has been overflown with falt-water, and lay it up in 
bears; when they are to uſe it, they dry it in the ſun, rub- 
bing it fine; then di ing a pit, they cover the bottom thereof 
with ſtraw, at which thro the ſides of the pit, they paſs a hol - 
low cane, that leads into a jar, which ſtands below the level 
f the bottom of the pit; they fill the pits almoſt full with the 
zforetaid foil, and pour ſalt-water thereon, till it is cover'd 2 
r three inches high, and this drains thro into the ſaid jar, and 
ig afterwards boil'd into ſalt. 

Dr. Cunningham ſaw here a root call'd Hy-chu-v, which he 
tikes to be the fame with that brought from China by F. Fou- 
z12y ; to which the natives aſcribe wonderful properties, as 
that of prolonging life, turning grey hairs into black, by fArink- 
ing its infuſion for ſome time; inſomuch, that they ſay, it is to 
be valu'd from 10 to a 1000, or 2000 Zael a fingle root; for, 
be larger it is, the greater is its value, and efficacy; it is men- 
tion'd in Clyer's Medicina Sinica Ne 84, under the name of Ho- 
lu, according to the Portugueſe orthography. The ſtory of 
ts diſcovery is this; once upon a time a certain perſon going 
1 fimpling upon the mountains, by accident fell into ſuch a 
deep valley, that he could by no means get out again; 
whereupon looking about for ſomewhat to ſuſtain his life, in 
this melancholy condition, he eſpied this root, of which he 
made trial; and he found that in eating thereof, it ſerv'd him 
both for provi ſions and cloathing, by keeping his body in ſuch 


ug temperature, that the injuries of the weather had no influ- 
oy FO: upon him, during his Bay there, which was ſome hundred 
Wl years; till at laſt, an earth-quake happen'd in that place, 
MM hercby the mountains were rent, and he found out a paſſage 
het t his houſe, from whence he had been ſo long abſent; but the 
i [9 alterations, that happen'd there in ſuch a ſpace of time, 
o would not permit them to give credit to his ſtory ; till conſult- 


Ing the annals of their family, which gave an account of one 
of them loſt at that time, they were confirm'd in the truth of 
ls relation, 
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The internal Uſe of Cantharides; by My. Yonge, Phil 
4 Tranſ. N“ 280. p. 1210. 8 


Gentlewoman 54 years old, who for a long time ha 
been mightily afflicted with frequent firs of the ſtom, 

and commonly brought away ſeveral ſtones with the gravel, &. 
grew dropfical, of which being cur'd, ſhe fell into a total ſup. 
preſſion of urine, which for everal days baffled all remedies; 
in this deſperate condition, about 4 in the afternoon, on the 
5th day of the diſeaſe Mr. Yonge gave her 5 Cantharile, 
(without heads, wings, or legs) that weigh'd 4 grains and 1 
half; and with as much camphire, and a little conſerve, he 
made them into 2 pills, or bolus's ; next morning Mr, Tony: 
found no effect, either good or bad; but about noon, the flood 
came, and continu'd above 48 hours, bringing off in that time 
much more urine, than could have been expected from her 
during all the time of the obſtruction; there came away ſome 
gravel, and fabulous matter, but no ſtones; nor was the ſty- 
mach, bladder, or other bowels affected as uſual, upon the 
internal uſe of thoſe inſe&s; but they operated ſo quietly, s 
if only two doſes of S Prunellæ had been adminiſter: 
In ſeveral caſes Mr. Yonge, had often given it with ſuccel, 
and that without the Dy/uria, and 2 painful accidents, 
which attend the internal (oftentimes the external) uſe of thi 
medicine; tho' he mix'd no camphire therewith; only waſh 
ing it down with large draughts of poſſet, ptiſan, emulſions, 
or water-gruel, which in the fadys caſe he forbore, becauſe of 
her dropfical diſpoſition, and only us'd a draught or two of 
middling ale, impregnated with broom, juniper-berries, Dau 
cus ſeeds, c. The form in which he was wont to adminiſter 
it, was that of a ſoft pill or bolus, compos'd of 3 Cant haridis 
preparat. Troch. ( Myrrh#. aſs; Sem. Ammeos gr. vi Rob. Cy: 
nosb. q. . This is very ſerviceable in ſtubborn are 
the Lochia & Menſtrua, in difficult child- birth, and retention 
of the Secundines; what heat, or pain it cauſes in the neck of 
the bladder, is much ſhort of what proceeds from applying at 
epiſpaſtic to the back. WO 3 
A young man gave a girl a plumb-cake, wherein powder 
Cantharides had been mix d; ſhe eat part of it, and gate 
three others of the family where ſhe fiv'd, a ſhare; they 


were ſoon afflicted with a burning in the ſtomach, bloody, and 


ſcalding urine, and great pain in the back; Mr. Yonge 2 
them 
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„ bem all in a ſhort time with powder of Ammeos and Sal 
ul, Prunelle, and emulſions of A. Sperm. Ran. &c. and by a piece 
ad 


the cake that remained, Mr. Yonge ſuppoſed that 8 or 9 
hon of the Cantharides muſt have fallen to the ſhare of 


each. ny 
9. Olaus Borrichius Act. Med. Zart bol. Vol. 4. Ob/. 80. gives 
2p- Wl chemical and microſcopical Examen of theſe flies; he ays, 
cs; chat their parts, ſeparated by chemiſtry, do not affect the ſkin; 
de that the points of their particles wound it; and that the volatile 
der, WY {alt infinuates thro thols little perforations; he alſo attempts ta 
| : new how they cauſe a Dyſuria, and offend the bladder, 
when applied to a part ſo remote, as the back or neck. Yide 


he 
. 5. O /. 89. 


me WY Experiments on Vegetation; by Mr. Abraham de la Pryme. 
her Phil. Tranſ. N” 281. p. 1214. 


me or have made experiments of the meliorating, ferti- 

lizing, and multiplying of grain, by ſteeping them in 
tac drers liquors; Digby mentions a barley-plant arifing from 
: fingle grain, which, by ſteeping and watering it with falt- 
'd: petre diſſolved in common water, produced 249 ſtalks, and 
eb, abore 18000 grains; and the laſt edition of Cambden mentions 
nts, iz thing very obſervable, that the corn ſown in a field in Corn- 
his Wn}, after à great battle in the time of the civil war, produc'd 
f. N four or five cars on each ſtalk. 

On the 22d of March 1699, Mr. de Ia Pryme laid to ſteep 
n brimſtone-water, a pea, a barley, and a wheat-corn; in 
allum water a pea, a wheat, a barley, and an oat-corn; and 
the ſame in an old ſolution of ſalt of tartar; in the Caput 
Mortuum of Sal Armoniac diſſolved in urine; in a ſolution of 
the ſalt of walls; in a ſolution of ſalt-petre ; in a ſolution of 
Moc, or ſtar-gelly, and in urine; having ſteeped them thus 
ler five days and five nights, he ſet them in a good ſoil in a 
arden, againſt a north-wall, full in the ſun; on the 25th of the 
me month, after a rainy night, together with a pea, a wheat, 
barley, and an oat-corn unſteep'd; upon the 10th of April 
lowing, he found that ſome were juſt come up, and others 
ut; the pea, barley, and wheat ſteeped in brimſtone-water 
me all up together; the pea ſteeped in allum- water was 
ety big, and ſwelled, but did not ſo much as ſprout ; but 
de barley, wheat, and oat corns were above ground; the 
teped in the old ſolution of ſalt of tartar was half come up, 
e wheat ſcarcely ſprouted, but the barley and the oat corns 
Vor. IV. 4 U were 
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were quite up; the pea, the wheat, the barley, and the oz 
corns ſteeped in the Copet Mortuum of Sal Armoniac diffolye 
in urine, were all up together; as alſo the next row, that yer 
ſteeped in the ſolution of the falt of walls; the pea and the 
wheat ſtcep'd in the ſolution of ſalt- petre were about half u 

but the barley and oat corns were quite up; none of t lh 
which were ſteep'd in Noſtoc, were come up, nor ſcarcely 
ſprouted; the barley and oat grains ſteep'd in urine were come 
up, but the pea and wheat were ſcarcely ſprouted; and tg 
Mr. de la Pryme's ſurpriſe, the pea, wheat, barley, and 
oat-corns, that had not been ſteep'd at all, were as ſoon up u 
any of the former; excepting only the wheat, which was about 
half up; he had ſet them all about a finger deep in the ground, 
and all the time of their growing there was very fine weather; 
From all which Mr. de la Pryme ſuppoſes, that alum-water 
1s contrary to the nature of peas, and retards their growth, but 


agrees well enough with wheat, barley, and oats; that the 


ſolution of ſalt of tartar is not agreeable to the nature either of 

eas or wheat, but to that of oats and barley; that the folution 
of ſaltpetre had not any of the great virtue he ſuppoſed it to 
have, Cc. and that theſe ſteepings did not forward any of the 
ſaid grains in their growth ws coming up, but plainly retarded 
ſome, or moſt of them; then, Mr. de la Pryme dug all of then 
up, except three ſpires of barley, which he let ſtand about: 
foot and a half, or two foot from each other, and they prev 
and increaſed ſo exceedingly, that they had 60, 65, and6) 
ſtalks a- piece, from a fingle grain and root, with every one at 
ear, and about 40, or ſomewhat more corns a- piece in them; 
which increaſe proceeded not ſo much, perhaps, from the 
grain having been ſteep'd in any liquor, as from the fertility and 
goodneſs of the ſoil, and their competent diſtance from each 
other ; he obſerv'd, that new ſhoots ſtruck up continually from 
the root; and that, as in the Eaſt and JWWeſt-Tndies, there are 
trees that always bear bloſſoms and flowers, green and ripe 
fruit at the ſame time; ſo here, if the invigorating heat of the 
ſun had not been cool'd, and weaken'd by the approach of the 
winter ſeaſon, there conſtantly would have been new and ripe 
corn, as alſo, empty cars on the ſame root. 
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Trfluence of Reſpiration on the Motion of the Heart ; 
i Dr. Drake.” Phil. Tranſ. N“ 281. p. 1217. 2 


H E learned Dr. Lower has ſo well accounted for the 

ole; or contraction of the heart from its mechanical 
ſtructure, that he ſeems almoſt to have exhauſted the ſubject; 
and had he been as happy in diſcovering the true cauſe of the 
Diaſtole, he had left little room for the induſtry and ſagacity 
of others about this Viſcus; he aſcribes the Diaſtolèe to a mo- 
tion of reſtitution, which is not ſatisfactory; becauſe, the 
H/ole being the proper, and as Dr. Lower himſelf confeſſes, 
he only motion of the heart, a ſtate of contraction ſeems to be 
its natural ſtate; and conſequently, without ſome external 
violence, it would have no Diaſtole at all; this will appear 
more plain, if we conſider the circumſtance thereof, and its 
motion, as a muſcle, with reſpe& to other muſcles: That 
contraction is the proper action and ſtate of all the muſcles, 
is evident from experience, as well as from reaſon; for, 
if any muſcle is freed from the power of its antagoniſt, it is 
immediately contracted, and is not to be reduced to a ſtate of 
extenfion by any action whatever of the will or ſpirits; thus, 
if the Muſculs Flexores of any joint be divided, the Extenſores 
of that joint being by that means freed from the roman action 
of their antagoniſts, that joint is immediately extended, with- 
out any conſent of the will, and in that ſtate it remains; and 
vice verſa, if the Extenſores are divided; from whence it 
is plain, that the muſcles have no reſtitutive motion, but 
what they derive from the action of their antagoniſts, by which 
they are balanced; thus likewiſe, the Sphincters of the Gula, 
Anus, and Veſica, having no proper antagoniſts, are always in 
a ſtate of contraction, and Nuker nothing to paſs them, but 
what is forc'd ithroꝰ them by the contrary action of ſome 
ſtronger muſcles, which, tho' they are not properly to be 
call d antagoniſts, yet, on all neceflary occaſions perform the 
office of ſuch. 

That the heart is a muſcle, furniſhed and provided for 
motion, like other muſcles, is demonſtrated beyond contra- 
diction by Dr. Lower, and others; and, as it is a ſolitary 
muſcle, without any proper antagoniſt, and not directly under 
the power of the will, nor exerciſing a voluntary motion, it 
approaches neareſt to the Sphinfer kind, which has only theſe 
conditions in common with it; but, in conſtant and regular 
alternations of contraction and extenſion, it differs exceedingly 
U 2 from 
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from all the muſcles of the body; this reciprocal Æſtus of the 
heart has given the learn'd abundance of trouble, who, finding 
nothing peculiar in the ſtructure, which ſhould neceſſarily 
occafion it, nor any antagoniſt, whoſe re- action ſhould produce 
it, have been extremely perplex d to find out the cauſe theregf, 
Dr. Drake obſerves, that Dr. Lower's account of the Hh, 
however ſolid and ingenious, has ſomething deficient therein, 
and his hypothefis of the Diaſtole he takes to be precarioy 
and falſe; for, this author, having by ſound arguments, draw 
from the ſtructure and mechaniſm of the heart, eſtabliſhed 
the certainty of its muſcular motion, takes no notice of ay 
aſſiſtance that the heart receives from any other part; excepting 
from the brain, by means of the 8th pair of nerves: The 
accurate ZBorelli, in his Oeconomia Animalis, computes the 
motive power of the machine of the heart to be equal to, ot u 
ſurmount that of a weight of 3000 pounds; the obſtacles t 
the motion of the blood thro? the arteries, he eſtimates to be 
equivalent to 180,000 pounds, which is 60 times as much u 
he rates the force of the heart at; then deducting 45,000 pounds 
for the adventitious help of the muſcular elaſtic coat of the 
arteries, he leaves the heart with a force of 3000 pounds ts 
overcome a reſiſtance of 135,000 pounds; that is, with 1 t 
remove 45; this ſtupendous effect, he contents himſelf u 
aſcribe to the energy of percuſſion ; but, had he proceeded 
in his calculations to the veins, which he allows to contain 
conſtantly a quantity of blood, quadruple to the contents of 
the arteries, and to which this energy of percuſſion does either 
not reach at all, or but very languidly, he probably migit 
have ſeen a neceſſity for ſome other expedient to remove fi 
inſuperable a difficulty; this account Dr. Drake has taken 
notice of, pee for the ſake of the calculation, which may be 
of uſe in the ſequel, the account itſelf being in other reſpech 
more defective than Dr. Lower's, to which we will return. 
The Dr. appears to have overlook'd ſomething of very 1 
moment and importance in the explication of the action o the 
heart; for, tho' it ſhould be granted, that the muſcular fibre 
of the heart acted by the nerves, are the immediate inſtru 
ments of its conſtriction and Syſtole; yet, it muſt not be denied, 
that the intercoſtal muſcles and 22 are of great {ervict 
to aid, and facilitate this contraction, by opening a 2 
the blood thro' the lungs; which if denied, it would 
invincible obſtacle ; nor do they promote it that way only; 
manner how they farther afliſt the heart in its contraction, v 


appeal 


for 
an 
the 
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«pear manifeſtly, if we conſider the different poſition, ſitua- 
tion, and capacity of the blood-veſſels of the lungs in the 
ſereral times of elevation and depreſſion of the Coſte; the 
pulmonary artery riſes from the right ventricle of the heart, 
and runs in one trunk, till it comes to the 4/pera Arteria, 
where it is divided, and ſends a branch along with each divi- 
fon of the Aſpera Arteria, _— to all the minuteſt ſub- 
diviſions thereof, accompanying all the Bronchia, in their 
whole progreſs thro the lungs; the pulmonary vein, which 
empties itſelf into the left ventricle of the heart, ſpreads itſelf 
on the Aſpera Arteria and Bronchia, in the ſame. manner that 
the artery does; the neceflary conſequence of which diſpofition 
is, that this artery and vein being co-extended with, and 
ſaſten d to the Bronchia, muſt needs ſuffer ſuch alteration of 
is ſuperficial dimenſions, as the ZBronchia do in the elevation 
or depreſſion of the Coſte; while the ribs are in a {tate of 
cepreflion (whether before or after a communication with the 
external air) the annular cartilages of the Bronchia ſhrink into 
each other, and by that means their dimenfions are exceedingly 
contraſted ; in a conformity with this condition of the Hronchia, 
the pulmonary artery and vein muſt alſo, either by means of their 
muſcular coats, contract themſelves to the ſame dimenſions, or 
lie in folds or corrugations, which is leſs probable z on the other 
hand, when the ribs are elevated, and the diaphragm bears 
downwards, the air ruſhing into the Jungs, extends the cartila- 
ginous rings, and divaricates the branches of the Trachea, and 
thereby extends and divaricates the ſeveral divifions of the pul- 
monary artery and vein, and ſo lengthens and enlarges their cavi- 
ties; which enlarging is very conſiderable, not only upon the 
account of the addition, which they receive in length thereby, 
but alſo upon account of their divarication ; for when the ribs are 
depreſt, and the lungs ſubſide, the blood - veſſels are not only 
contracted (as has been already obſerv'd ) but their branches, 
which are exceeding numerous, approach to each other, and lie 
in 8 ſition, by which their cavities are very much com- 
P ed and ſtreighten'd; but when the ribs are elevated, and the 
ungs turgid with air, not only the fibres, by which their coats 

In the oppoſite ſtate were contracted, are extended; but thoſe 
innumerable veſſels, which, lying before in lines almoſt parallel, 
compreſſed each other, and making an acute angle at their junc- 
tures, are divaricated, and ſeparated from each other, and make 
an obtuſe angle, whereby their channels are widened ; thus a 


pallage is open'd to the blood, from the right ventricle - the 
cart 
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heart to the left, thro? the lungs, to which it could not otheryit 
be conveyed ; and the oppoſition, which the blood contained i 
that ventricle, muſt otherwiſe have neceſſarily made to its con 
ſtriction, is taken off, and the Syſtole thereby facilitated ; nor i 
that all, for, the Diaſtole being cauſed (as ſhall be ſhewn in the 
ſequel ) by the force of the blood ruſhing into the ventricles; thy 
ampliation and extenſion of the pulmonary artery is a fort of check 
or counterpoiſe to it, and prevents an endeavour towards tw 
contrary actions at once, which muſt neceſſarily fruſtrate both; 
for, the heart being an elaſtic, compreſſible body, whoſe prope 
action, which is contraction, depends on the influx of certain 
fluids into its fibres, or ſubſtance ; and befides, containing a fluid 
in its ventricles, or large cavities, in one of which is the mouth 
of this artery, the action of this veſſel muſt in a great meaſure 
reſemble that of a Syringe, whoſe extremity is immerſed in 
water; the enlargement, or expanſion of the channels of the 
artery, anſwering the drawing of the Embolus, as the conftriftix 
motion of the muſcle of the heart does the preſſure of the atmo. 
— upon the ſurface of the water; the one making way for 
the fluid, and the other forcing it to follow, where the reſiſtance 
is leaſt; in this ſenſe we may allow a ſort of attraction to the 
pulmonary artery, entirely depending upon the action of the inter. 
coſtal muſcles and diaphragm; which therefore, we muſt conkek 
to be very ſerviceable and inſtrumental in promoting the Syſtal 
of the heart: But, 1f this author has not obſerved all the mechs 
niſm and contrivance of nature for the Syſtole, or contraction of 
the heart, much leſs, has he ſufficiently accounted for in 
Diaſtole, or dilatation; which he aſcribes to a motion of reſt. 
tution of the over-ſtrain'd fibres, which, yet, he confefles are 
defigned for conſtriction only; it is true, he immediately after 
Joins the influx of the blood, as a concurrent cauſe ; but, fron 
the {light notice he takes of it, it is plain, that he did not ſ 
much as dream of any great ſhare it had in that action, as appean 
from his own words De Corde, p. 15. —— But, ſays he, (u 
* obſerve this by the bye) ſeeing the motion of the heart is per. 
* form'd by contraction, and that its fibres are deſigned for co 
* ſtriction only; it alſo appears, that it wholly conſiſts in the 
* Syſtole; and therefore, as ſoon as that force is taken off, whereby 
* theſe fibres are over-ſtrained in every conſtriction, the heart 1 
* again relaxed, as it were, by a motion of reſtitution, and 
* diſtended by the influx of the blood into its. veins; for the 
* Diaſtole ſucceeding by equal intervals, and with an equal fo 
* can be owing to no motion of the heart, but what either 
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© Qackens its tenſion, or from the influx of the blood :* But, if 
| ontration be the ſole action of theſe fibres (as Dr. Lower 
confefles) and as indeed, it is of all muſcular fibres, how came 
he to fall into ſuch an abſurdity, as to call their diſtenſion 
(vulgarly, but EY called their relaxation) a motion of 
reſtitution? For, from the nature of thoſe fibres, and their 
diſpoſition in the ſtructure of the heart, the natural ſtate thereof 
appears plainly to be tonical, and its dilatation a ſtate of vio- 
ence; and conſequently, the conſtriction is the true motion of 
reſtitution, and the ſtate to which it will ſpontaneouſly return, 
when the force is taken off, which is the office of the intercoſtal 
muſcles and diaphragm: Thus, we are till left to ſeek for the 
true cauſe of the Diaſtole, which ſeems to Dr. Drake to be the 
main, and moſt difficult phænomenon relating to the heart, and 
the circulation of the blood: But Mr. Cowper, in his Anatomy of 
Human Bodies, has further proſecuted and improved, the ſhare, 
Dr. Lower hints, the blood has in that action, ſo as to make it 
the main inſtrument of the dilatation of the heart, wherein 
Dr. Drake agrees entirely with him; tho' he cannot be ſo 
entirely of the ſame opinion as to the manner, and reaſons of its 
being lo very inſtrumental ; The heart, op Mr. Cowper, of 
' an animal, bears a great analogy to the pendulums of artificial 
' Automata, as clocks and watches, whilſt its motion is per- 
' form'd like that of other muſcles, the blood doing the office of 
a Pondus:* By the blood doing the office of a Pondus, 
Dr. Drake ſuppoles, that Mr. Cowper means, the blood 
contributes in the ſame manner to the motion of the heart, as the 
weights do to that of the pendulum of a clock; if ſo, the blood, 
according to him, muſt be rhe inſtrument of conſtriction; and 
dilatation muſt be the natural ſtate, or the ſpontaneous motion, 
to which it would, when under no violence return; the contrary 
of which will hereafter appear : But, if he means, that the blood 
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nn its reflux, by gravitating on the auricles and ventricles, dilates 
10 Bi and expands them, acting therein, as a counterpoiſe to its con- 
e. frattion as a muſcle; Dr. Drake could with, Mr. Cowper had 
* not confined himſelf to ſo narrow a compaſs, but had given us an 
e explication at large of ſo abſtruſe, and ſo important a phænome- 
„von; becauſe, the ſpecific gravity of the blood ſeems to Dr. Drake 


a cauſe by no means alone adequate to the effect, which it is here 
luppoſed to produce; for, if the blood acts only as a weight by 
mere gravitation, then that portion of 1t only, which deſcends 
from the parts above the heart, can be employed in that action; 
(his, at the largeſt computation, cannot amount to 5 pounds 

weight, 
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weight, and muſt, according to Borell's computation, more 
machine, that is able to overcome a reſiſtance of 135,000 
and after making a reaſonable deduction, the Dr. is ſatisfied, thy 
it is not to be effected in the leaſt by ſo ſmall a weight; by 
neither does the refluent blood gravitate in any ſuch proportioy, 
as the Dr. has here aſſigned; for, to make a true eſtimate of jy 
gravitation, we muſt conſider the circumſtances of the liquy 
ſuppoſed to gravitate; in which, it very much reſembles wate 
incloſed in a re-curve tube ; which, if the length of both its] 
be equal when full of water, it may be — in the air, wit 
its extremities downwards, without lofing a drop, tho' the 
diameter of thoſe legs ſhould be very unequal; the caſe of the 
arteries and veins is pretty nearly fimilar to a tube ſo filled and 
inverted; for, if the arteries and veins be continued tubes, (u 
they appear by a microſcope) then ſuppoſing their contents t 
have no other determination of motion, than their own weight 
would give them, the contained fluds muſt be counterpoiſes to 
each other; for, the veins and arteries being joined at the ſmalke 
extremities, and the xa of either terminating in the ſane 
arallel line, it is impoſſible, according to the laws of hydro. 
atics, that the contents of one ſhould over-balance the other; 
how far then, muſt it fall ſhort of forcing the natural power and 
refiſtance of ſo ſtrong a muſcle as the heart, by mere gravitation; 
the blood indeed, = a progreſſive motion thro' its veſlel 
wherein it differs from water in a re-curve tube, in the experiment 
above-ſtated ; but, if the natural gravitation of the blood con- 
tributes nothing to the dilatation of the heart, this progreflize 
motion will be found more inſufficient ; for, as this motion 1 
entirely derived from the conſtriction of the heart ( as all accounts 
hitherto derive it) could the blood be ſuppoſed to re- act upon 
the heart, with all the force impreſſed upon it at firſt by thu 
heart, it would be inſufficient ; unleſs we ſuppoſe the force com- 
municated to be ſuperior to the power communicant, which i 
abſurd ; but when the juſt and neceflary deductions for the 1mpr- 
diments, which the blood meets with in its progreſs thro the 
veſſels, ſhall be made, the remaining force will be found 6 
exceeding weak, that to force the blood thro' the veins mi 
alone be a taſk too great for ſo ſmall a power, without charging 
it with the additional difficulty of forcing the muſcles of the heart: 
Borelli calculates the force of the heart and the muſcular coat of 
the arteries, to be together equal to a weight of 43750 pounds, 
and he allots them a reſiſtance equal to 180,000 — to over- 


come which, is as 45 to 1; and to make up for a diſproportio, 
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ic flings into the ſcale the additional force of percuſſion, which 
be leaves indefinite, and thinks ſufficient to force any quieſcent 
nite refiſtance whatſoever; ſuppoſing then the force of the 
leart, and of the muſcular coat of the arteries, as likewiſe of 
he refiltance, which they muſt overcome, to be computed 
ith any degree of accuracy, there ſtill remains ſuch a prodi- 
ious diſproportion to be accounted for, as requires ſome more 
owerſul agent, than any yet aſſigned, to make up the defi- 
iency: What aſſiſtance the heart receives from the action of 
de Thorax, towards facilitating its contraction, without which 
dete could have been no Yyſtole, has been already ſhewn 
at, neither the intercoſtal muſcles or diaphragm, which are 
zinſtrumental in that part of its action, can contribute any 
bing to the Digſtole; becauſe, they ſerve only to enlarge the 
wity of the Thorax, and thereby open a paſſage to the blood 
rom the heart, and promote its conſtriction: Whatever, 
erefore, the force is, that dilates the heart, and is the cauſe 
the Diaſtole, it muſt be equal to that of the heart, the 
ntercoſtal muſcles, and diaphragm, to all which it acts as an 
ntagoniſt ; without taking into the account the Serratus major 
wicus, and other muſcles, which have an obſcure ſhare in 
he elevation of the Coſte ; becauſe ſo much may reaſonably 
e deducted on account of the obliquus externus Abdomints, 
nd other muſcles, which, having their inſertions on ſome 
the lower ribs, are as inſtrumental towards their depreſſion, 
nd fo ballance the account; but the chief uſe of theſe is in 
jolent reſpiration ; their ſhare, in ordinary reſpiration, being 
ut ſmall; Such a real power (which may in the leaſt be 
ſpeted of any ſhare in this action) is difficult, perhaps, 
poſſible to be found in the machine of any animal body; 
nd yet, without ſome ſuch antagoniſt, it 1s as impoſlible the 
rculation of the blood ſhould be carried on; all the engines, 
therto diſcovered within the body, conſpire towards the 
mſtrition of the heart, which is the ſtate of quieſcence, to 
fich it naturally tends ; yet, we find it alternately in a ſtate 
{ violence, that is, of dilatation; and this muſt neceffarily be 
„ becauſe, upon this alternation depends all animal life 
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6 me ſufficient external cauſe muſt therefore be found out, to 

rt: uduce this great phznomenon; which cauſe, muſt be either 

of WP dhe air, or — becauſe we have no conſtant and 
h mediate commerce with any other mediums: Some great 

r- MF") ficians, obſerving this, and that upon being deprived of 

, enmunication with the external air, we became inſtantly 
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extinct, have imagin'd, that in the act of inſpiration, cert 

urer particles of the air are mix'd with the blood in the 
— and conveyed with it to the heart; where it nouriſh, 
ſort of vital flame, which was the cauſe of this reciptoeil 
Aſtus of the heart; others not quite ſo groſs, rejecting 
actual flame, have fancied, that theſe fine particles of alt 
mixing with the blood in the ventricles of the heart, produce 
an efferveſcence, which dilated it; but theſe fancies have he 
long fince exploded; and it is a point ſtill undetermin 
whether or not any air at all mixes with the blood jk 
the lungs. : 3 ; wi 

But ſuppoſing, that ſome air may infinuate itſelf into the pul. 
monary vein, it can no otherwiſe dilate the heart, than by a 
efferveſcence in the left ventricle, which would not dilate the 
right; but this opinion is contradicted by Autopſie, and labor. 
ouily confuted by others; there remains therefore, only th 
groſs body of the atmoſphere to be confider'd, which is ur 
doubtedly, the antagoniſt to all theſe muſcles, which ſerve ſu 
ordinary inſpiration, and the conſtriction of the heart; thi 
will appear more evidently, if we conſider not only the power; 
but the neceſſity of its action upon animal bodies, as well 4 
the want of other ſufficient agents. | 

The heart is a ſolitary muſcle of very great ſtrength, ad 
the intercoſtal muſcles, and diaphragm, which likewiſe hut 
no antagoniſts, are a vaſt additional force, which mult be hal 
lanc'd by the contrary action of ſome equivalent powet, d 
other; for tho' the action of the intercoſtal muſcles be volut 
tary, that does not exempt them from the condition of al 
other muſcles ſerving for voluntary motion, which would i 
in a ſtate of perpetual contraction, CR any inf. ; 
ence of the will, were it not for the libration of antagoſitt 
muſcles; this libration between other muſcles is anſweted bf 
the weight of the incumbent atmoſphere, which preſſes up 
the Thorax, and other parts of the body; and, as it all oth 
voluntary motions, the influence of the will only gives pt 
valence to one of two powers, before equi-librated ; ſo hetel 
ſerves to enable thoſe muſcles to lift up a weight tov pondetol 
for their ſtrength, not ſo aſſiſted; and therefore, as ſoon as thit 
aſſiſtance is withdrawn, the Coſte are again depreſs'd by ti 
mere gravitation of the atmoſphere, which would otherwik 
remain elevated, thro' the natural tendency of thoſe muſck 
to contraction: This is plainly prov'd from the Torricellu 
experiments, and thoſe made upon animals in Mr. 00e er 
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gine; where, as ſoon as the air is withdrawn, and the pr hs 
thereby taken off, the intercoſtal muſcles, and diaphragm arc 


I contracted, and the ribs elevated in an inſtant, and cannot by 


any power of the will be made to ſubſide, till the air is again 
admitted to bear them forcibly down. 

Dr. Willis having obſerv'd, that the fibres of the external 
and internal intercoſtal muſcles ran in a contrary order, as it 
were, decuſſating each other, takes occaſion from thence to 
fancy, that there was an oppoſition in their office; and that 
as the external ſerve to raile up the ribs, the internal drew 
them down again; not confidering, that when a contractihle 
body is faſten'd at its ſeveral ends to points unequally movable, 
let the contraction happen in what part, or manner ſoever, the 
more movable point muſt be drawn towards that, which is lefs 
morable; by which rule whether the external or internal inter- 
coſtals are contracted, the lower ribs will be forc'd to approach 
the upper, that is be elevated: As in the elevation of the 
ate, the blood by the paſſage that is open'd for it, is in a 
manner ſollicited into the lungs; ſo in their depreſſion, by the 
ſubſidence of the lungs, and the contraction of the blood veſ- 
ls, both which are conſequent thereto, the blood is forcibly 
driven, as it were with an Zmbolus, thro' the pulmonary vein 
into the left ventricle of the heart; and this, together with 
the general emp of the body, by the weight of the 
umolphere, which ſurrounds and preſſes upon its whole ſur- 
face, is that power which cauſes the blood to aſcend, in t1e 
reins, after that the force impreſs'd thereon by the heart is 
broken and ſpent; and which is ſufficient to force the heart 
from its natural ſtate to a dilatation. 

He that can compute the weight of a column of air, equal 
to the ſurface of the whole body, will readily grant it a power 
ſufficient for the effects, here aſcribed to it; and when he con- 
fiders, that the bodies of animals are compreſſible machines, 
he will find, that it muſt neceſſarily affect them, in the man- 
ner here laid down; but tho' our bodies be entirely compos'd 
of Zubul;, or veſſels fill'd with fluids, yet this preſſure how 
great ſoever, being equal, could have no effect upon them, it 
the ſuperficial dimenlions were not caſily variable; becauſe, 
being compreſſed on all parts, with the ſame degree of force, 
te contain d fluids could not any where begin to recede, and 
make way for the reſt to follow, but would remain as fix'd and 
mmovable, as if they were actually ſolid; but by the dilata- 
don of the Thorax, room is made for the fluids to move, and 
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by its co-arRation freſh motion is impreſt, which is the my 
ſpring, whereby the circulation is ſet, and kept enk; Thi 
reciprocal dilatation, and contraction of the ſuperficial dimey, 
fions of the body ſeems ſo neceſſary to animal life, that then 
is not any animal ſo imperfect as to want it, at leaſt, fo fat y 
our anatomical diſcoveries have yet reach d; for tho' mol 
kinds of fiſh, and inſects, want both movable ribs, and lungy 
and conſequently have no dilatable Thorax; yet that want! 
made up to them by an analogous mechaniſm, ſufticiently a 
ſwering the neceſſities of life; thoſe fiſhes, which have 9 
lungs, — gills, which perform the office of lungs, receiy 

and expelling alternately the water, whereby the blood. veſſ 

ſuffer the ſame alteration of dimenſions, that they do in the 
Jungs of more perfect animals; the lungs or air-veſlel; d 
inſects are ſtill exceedingly more different in ſtructure, dif 
tribution, and ſituation from thoſe of perfect animals, tha 
thoſe of fiſhes are; and yet in their uſe, and action perfed 
agree with both, that is receiving, and expelling the air, and 
varying the dimenſions, and capacities of the blood-veſlels; 
theſe having no Thorax, or ſeparate cavity for the heart, and 
air-veſlels, ** the latter diſtributed through the whole trunk 
of their bodies, by which they communicate with the extern 
air thro' ſeveral Spiracula, or vent-holes, to which are faſten 
ſo many little Trachee, or wind-pipes, which thence {end 
their branches to all the muſcles, and oy nr and ſeem u 
accompany the blood-veflels all over the body, as they do nc: 
the Jungs only of perſect animals; by this diſpoſition, in eren 
a the whole body of theſe little animals is inflated, c: 
and in every exſpiration compreſs'd; and conſequently, thc 
blood-veſſels muſt ſuffer a viciſſitude of extenſion, and contric- 
tion, and a greater motion muſt thereby be impreſs'd upot 
the fluids contain'd in them, than the heart, (which does not 
an theſe animals appear to be muſcular) ſeems capable of gi 
ing: The only animal that is exempted from this neceſſu 
condition of breathing, or receiving, and expelling alternate) 
ſome fluid into, and out of the body, is a Fetus; but this 
while included in the womb, has little more than a vegetatire 
life, and ought ſcarcely to be reckon'd amongft the number d 
animals; for were it not for that ſmall ſhare of muſcular me 
tion, which it exerciſes in the womb, it might without an) 


abſurdity be accounted as a graft upon, or a branch of i 
mother, 
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concerning the immediate matter, and means of life, and 


[-utrition, authors are not agreed ; nor is it the bufineſs of this 


lace to reconcile, or decide their differences, but to account 
tx the motion of the blood thro? the veſſels only: In order 
io this it will be neceſſary to obſerve, that the puliation of the 
heart in a Fœtus is ſo very weak and obſcure, and the motion 
of the blood ſo extremely ſlow and languid, as to be ſcarcely, 
if at all, perceivable; as has been experienc'd in the diſſection 
of puppies before reſpiration ; to produce ſuch a feeble pal- 
pitation, and creeping motion, no greater force ſeems to be 
requir'd, than may be deriv'd from the communication between 
the veſſels of the mother, and Fetus in the Placenta: Such 
i reject this communication, uſually do it in favour of one, 
or both of theſe opinions; viz. that the arteries of the Nerus 
depoſite a nutritive juice, or a juice impregnated with air in 
the Placenta, which is ſuck d in by the umbilical vein and 
conveyed to the Fætus, for the neceſſary uſes of nutrition and 
life; now they who patronize either of thoſe opinions lead 
nature an unneceflary dance; for if the maternal blood does 
really contain any ſuch nutritious, or any ſuch neceſſary aerial 
particles, why ſhould they be ſeparated, and extravaſated, to 
be with difficulty received into the umbilical vein, and again 
mix'd with the blood, when they might be more eafily impar- 
ted by the plain fimple way of transfuſion, from the arteries 
of the mother to the veins of the Fætus; and that this is the 
courſe, which nature takes in this caſe, Dr. Drake is perſuaded 
from the eaſineſs, and ſimplicity of the method: They who 
contend for the conveyance of a nutritious juice, thro' the um- 
bilical vein from the Placenta, run into two difficulties, which 
are next to abſurdities; for firſt, they are oblig'd to make this 
rein, which like all other veins, ſeems deſign'd for the re-con- 
reyance of hlood only, the proper and immediate channel, 
thro' which a very different liquor is to be conveyed; and in 
the next place, to give a power of attraction, or ſuction there- 
to; becauſe the nutritious juice, which it is thus deſtin d to 
convey, is both viſcous, and ſtagnant; and has neither force 
to prope], nor ſubtility to penetrate, or inſinuate itſelf into the 
capillary veins; and therefore muſt be drawn, or ſuck'd, as 
milk is from the breaſt ; to which the Placenta, and its nutri- 
tous juice are, by the favourers of theſe opinions, expreſsly 
compar'd; but if this were the ſole ule of the Placenta, and 
umbilical veſſels, why were the umbilical arteries ſent along 
wth the vein? Their office is not to bring any thing back - | 
. the 
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the Fetus, nor can they contribute any thing to the bengfy 9 
the mother; for the uterine arteries convey all to the Place. 
the umbilical vein to the Fetus, and the uterine veins retyn 
again the (ur-charge of the mother's blood; the umbilical y, 
teries alone, have nothing to do, and are ſuperfluous, which i 
contrary to the conſtant practice of nature; yet if Ay 
did, in the leaſt countenance this hypotheſis, ſome defenc 
might ſtill be made; but we find in the umbilical vein of: 
Ferus nothing but florid blood, ſuch as in all probability i 
receiv d immediately from the arteries of the mother, withoy 
any mixture. \ 

Lach as ſupply the body of the Fetus with air from th; 
Placenta, are as much diſtreſs'd as the former; for they ar; 
oblig'd to beg the queſtion twice, which even when granted, 
will not anſwer their ends; firſt they ſuppoſe, that an intimate 
mixture, and confuſion of air with the blood, is neceſſary for 
the ſupport of animal life, a Poſtulatum, which perhaps the 
former part of this diſcourſe might have render'd unneceſſary; 
and next that the Fetus is ſupplied with air from, and in 
blood mixt with it in the Placenta; and here again they fetch 
a compaſs without neceſſity, or proof; for if a mixture of air 
were neceflary to a Fetus, why ſhould it be ſeparated from 
the mother's blood, and not rather communicated both toge- 
ther, ſince it is ſo much more eaſy and commodious; but 
neither does the Placenta ſeem to be provided for the ſepars 
tion of air, but of a much groſſer fluid, deſtin'd to tome 
other uſe, which Auropſie confirms; yet were both thele opi- 
nions true, they are however defective, and the circular mo- 
tion of the blood unproyided for: By transfuſion this great 
phznomenon is naturally accounted for, and the ends, for 
which the other two hypotheſes were devis'd, might both be 
anſwer'd with more caſe; for the hyſteric arteries, tranſmit: 
ing their blood immediately to the umbilical vein, may ver) 
eafily tranſmit ſuch nutritious juices, or aerial particles as ate 
contain'd in the blood, along with it, without depoſiting them 
by the way; by this means, ſo much of the impulſe of the 
mother's blood 1s preſerv'd, as ſuffices to maintain that languid 
circulation, which a Ferns has; for the blood being propelld 
thro” the arteries of the Uterus into the umbilical vein, is di 
rectly conveyed to the Sinus of the Porta; and thence by 3 
ſhort and direct paſſage thro' the Cava to the heart; where 
paſũng thro? the Foramen ovale to the left ventricle, and thro 
the Canalis arterioſus from the right, and pulmonary ame. 
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t of it is all deliver'd, without 2 che lungs, to the Aorta, 
4; ad from thence again by the umbilical arteries to the veins of 
nde Nerus, making a fort of epicycle to the main circulation 
„in the mother. „ | 
is As this opinion is favour'd by the ſtructure and diſpoſition of 
he blood-veſſels on both parts; ſo there is nothing in it difficult 
o be conceiv'd, or repugnant to experience; later diſcoveries 
have made it apparent, that the arteries and veins are continu'd 
tubes ; and that the latter contain nothing but what they re- 
ceive from the former; and there appears no reaſon, why we 
ſhould ſuppoſe this method to be varied in the Placenta; on 
the other hand, if the arteries of the Vrerus were continu'd to 
the veins of the ſame part, and thoſe of the Futus in like 


0 manner without communicating with each other, their con- 
is gauence in the Placenta ſeems to be altogether uſeleſs; and 
or the umbilical arteries and veins fram'd for no other ſervice, or 
i ,urpole, than to 2 the blood room for an idle ſally: Mr. 
1 per has re-eſtabliſh'd this old, but long exploded truth; 


for by pouring mercury into a branch of the uterine artery of a 
cow, that went into one of the Coryledons of the Uierns, he 
fl'd thoſe branches of the umbilical veins, which went from 
that Cotyledon to the navel of the Ferus: Now it would be a 
weak objection to alledge that the obſervation, and experiment 
having been made on the Urerys of a cow, the inference would 
not hold from thence to a woman, the one being planduliferous, 
and the other placentiferous; ſince every one of theſe Cory- 
kdors, or uterine glands, is in all reſpects, a little Placenta, 
and all the difference between them is in number, name, and 
magnitude; why ratninants differ in this particular, from other 
riviparous animals, is beſide the ſubject of the preſent enqui- 
ry; but the great flux of blood which conſtantly follows upon 
extracting the Placenta from women (which is frequently fo 
great, as to coſt them their lives) is as plain a demonſtration to 
reaſon of the continuity of the veflels, as Mr. Cowper's expe- 

ment is to the eye. | 
lt is objected by ſome, that if there was ſuch a continuity of 
reflels, and ſuch a transfuſion of blood, the Fetus muſt neceſ- 
arily periſh ;thro* loſs of blood, upon the ſeparation of the 
Placenta from the Urerus; but that on the contrary, no vi- 
ible lux of blood enſues, while the Fetus continues wrapt in 
the membrane, in which condition it may be kept alive ſome 
hours; to this it may be anſwer'd, that the circulation in the 
Fetus, being deriv'd from the mother, may be ſuppos d - 
ceaſe 
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ceaſe wholly upon cutting off the communication betwey 
them, till it is again more forcibly renew'd by teſpiration; 
But if we allow that the motion already impreſs'd upon the 
blood is ſufficient to keep it going a little while, = it muſt be 
fo exceeding languid, that the mere refiſtance of the extern] 
air muſt be more than enough to hinder wy efflux of blood 
from a Ferus before reſpiration ; how long life may be 

terv'd, without an actual circulation of the blood, is a delle 
not to be diſcuſs'd at preſent ; but we may be convinc'd by ſever 
obſervations and experiments, that life has been recoyer' 
2 long time after all figns of reſpiration, circulation, or even 
life itſelf, have diſappear'd; ſo that we cannot think the firſ 
ſolution either impoſſible, or improbable z it may be further 
objected, that in the early days of geſtation in vivi 

animals, there is no Placenta, nor any adhefion of the umbi- 
lical veſſels to any part of the Matrix, and conſequently 10 
ſuch transfufion; and that in oviparous animals there is ng 
continuity, or communication of veſſels of any kind, during 
all the time of incubation; but theſe objections carry neither 
the weight, nor difficulty along with them that they may be 
ſuppos'd to do; for in thoſe days there is neither blood nor 
blood-veflels, and conſequently there can be no circulation df 
the blood; and the embryo, of what ſpecies ſoever, is no 
more than a vegetable at that time; nor does the Fœtus of any 
viviparous animal enjoy any circulation, or ſhew any ſigns oſ 
animal life, till after thoſe veſſels, as well as others, requi- 
fite to the circulation, are compleated : It muſt be confelsd, 
that oviparous animals are denied the benefit of this commu- 
nication ; but that deficiency is ſufficiently compenſated by 1 
peculiar mechaniſm, which directly anſwers the end of relp- 
ration, and the preflure of the atmoſphere upon the Fu; 
there is at the obtuſe extremity of an egg a ſmall cavity, fill 
with air, which is the ſuccedaneous inſtrument to the 0 
tory organs; for as ſoon as the contents begin to be warm d by 
the incubation of the hen, or any analogous heat of furnace 
or dunghill, the ſeveral humours of the egg acquire a fermen- 
tative motion; and the air contain'd in the cavity, or veſicle u 
the obtuſe extremity of the egg is rarified, and the veßcle 
itſelf extended and enlarged; and. conſequently, the other 
contents are compreſs'd, to which the fermentative motion 
naturally reſiſts; but both bodies being as well compreſlidie 
as dilatable, and both having an expanſive motion imprel 
upon them by incubation, the compreſſion and renten 


vill be mutual, but. varied in degree; according as either, 
by the variation of circumſtances, ſhall prevail; by this 
means, an alteration of compreſſion and dilatation will be 
toduced in both, anſwering the reſpiratory motion; by which 
1 motion will be communicated, which, as ſoon as the organs, 
by which it ſhould be regulated, are compleated, will in the 
body of the Pullus, or chick, be regular and circulatory. 
Fabritius ab Aquapendente, and after him Dr. Harvey have 
aligned divers uſes to this cavity, or air-veficle; but, tho' 
Dr. Drake cannot agree to that perſpiration, refrigeration, and 
reſpiration, which they make 1t the inſtrument of; yet, per- 
haps, the air, that was incloſed in that cavity, may, thro* the 
increaſe of the body of the Pullus, and its own rarefaction 
(which is, at laſt ſo great, as to occupy half the ſhell) break 
the membrane, which ſeparated it from the Pullus, and 
thereby give it ſo much reſpiration, as to form the chirpin 
which 1s often heard before the breaking of the ſhell; = 
therewith give it an addition of ſtrength to enable it to break 
the ſhell; but, how it ſhould reſpire ſooner, the Dr. cannot 
conceive: There are ſeveral problems of great ſeeming diffi- 
wlty, the ſolutions of which flow naturally from what has 
been here laid down; the Dr. therefore attempts the Harveyan 
problem ; viz. Why 4 Fatus taken out of the Uterus with its 
ny Wl membranes entire, ſball live in water ſome hours without 
of BY communication with the external air; whereas, if it be taken 
oi- , and ſuffer d once to breathe, it cannot afterwards ſurvive 
N qmment, without the benefit of reſpiration! Granting the fact 
u- s be as Dr. Harvey has delivered it, which yet is not fo in all 
' 2 WF caſes, the main difficulty is grounded on a miſtake, which 
b. bim the ſtating of the queſtion this great man ſlipt into; for, 
vi; Wh be imagines, that a Fetus is ſooner ſuffocated, after having 
I'd ce breathed, than if it had not breathed at all; and that by 
ra- breathing, it had contracted ſomething, which rendered it more 
by ap to periſh ; Harv. de Gen. Anim. Cap. de Partu: Dr. Harvey 
ce WM odſrving, that a Ferus liv'd longer without reſpiration, and 
n- diſpenc'd better with the want of air, while included in the 
at enire membranes, than it could afterwards; infers from thence, 
cle dat the air does, in the firſt act of inſpiration, impreſs upon 
er de lungs ſome quality, which renders it ever after more 
on 3 neceſſary; but allowing his obſervation, Dr. 
de rale denies his inference to be good; for, deprive a Fxtus 
ell alte means of reſpiration, and then take it out of its mem- 
f bunes, and it will be as ſoon ſuffocated as if it had reſpired 
V or. IV. 5 1 before; 
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before ; this proves, that this neceſſity of intercourſe With the 
air, by the way of the lungs, is not the offspring, but th 
parent of reſpiration; and, that that learned man was dram 
into a fallacy of Non cauſa pro cauſd: The reaſon of thi 
neceſſity is the preſſure of the external air upon the ſurface q 
the body, from which it was defended by the interpoſition of 
the membranes, and the humours contained therein, which 
are not ſo compreſſible, as the body of the Ferus itſelf, 
therefore, as ſoon as the Fxtus is excluded, and expoſed 9 
the immediate contact of the circumambient atmoſphere, the 
veſſels, and all the cavities of the body muſt — be fi 
compreſt, that the fluids cannot have room for motion; a 
conſequently, the Fetus could have no life, if nature had ng 
contrived by the motion of the Thorax, to remove and admit 
that preſſure alternately, and thereby impreſs a motion onthe 
Auids, which is the ſpring of life; but, this motion of the 
Thorax being any way ſuppreſſed, the equal preſſure of the 
atmoſphere on all parts occaſions a total ceſſation of motia, 
which is death. 


Pocket - Microſcope; by Mr. Wilſon. Phil. Tranſ. N' 28. 
p- 1241. 

* E late improvements, made by magnifying glaſſes, ars 
not ſo much owing to their make, and the compounding 

of microſcopes, as to the methods of applying objeck for the 
advantage of light; and experience, as well as the authority 
of Dr. Hock in his preface to his Micrographia, aſſure us, that 
fingle magnifying glaſſes, when they can be uſed, ure prefers 
= L. microſcopes, compounded of two or more magnifying 
olaſſes. | 
Mr. Wilſon's ſett of microſcopes, has eight different magnt: 
fying glaſſes; ſeven of which may be uſed, with two different 
inſtruments, for the better applying them to various object; 
one of theſe inſtruments is repreſented in Plate VI. Fig. 1. 
AAAA, and 1s made of ivory, it has three thin braſs plates 
EE, and a ſpring of braſs H within it; to one of the thin 
—_ of braſs is fixed a piece of cork E, with a concavity 
+++. both in the cork and braſs, to which it is affixed; in 
one extremity of this inſtrument there is a long ſcrew D, with 
a == C ſcrewed thereon; in the other extremity there 1s 4 
hollow ſcrew oo, wherein any of the magnifying glaſſes ate 
ſcrewed, when they are to be made uſe of; the eight different 


magnifying glaſſes are all ſet in ivory; ſeven of which are go 


* 
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in the manner of Fig. 2. N* 4; the greateſt magnifier is 
marked upon the ivory, wherein it is ſet with N? x, the next 
N* 2, nd fo on to N* 7 ; the eighth glaſs is not mark'd, but 
{:t in the manner of a little barre]-box of ivory, as in Fig. 3. 
Fig. 4. ee is a flat piece of ivory, whereof there are ſeveral 
belonging to this ſet of microſcopes, in each of which there are 
three holes fff, wherein three, or more objects are placed 


ſelf, between two thin glaſſes, or talks, when it is to be uſed with 
dne greateſt magnifiers. 
tte The inſtrument Fig. 5. is made of braſs, or prince's metal, 
x {0 WW with joints PP P, to turn eaſily any way, with a ſmall pair of 
and WY tongs GG, which open at the points &, by preſſing together 
| not WY the two heads of the pins II for taking up of objects; there is 
amt a round piece of ivory H, ſcrewed upon the other extremity of 
the che tongs, white on one fide for black and opaque objects, ſuch 
the , are Lede or ſands; and black on the other ſide for white 
the BMW objects of that nature; upon the ſharp point A of this braſs 
tion, AW inſtrument, all the eight glaſſes, as you ſee in Fig. 2. N“ 4, 
may be fixed; there being a hole in the ivory for that purpoſe, 
wherein the glaſſes are ſet, with a thin piece of braſs B in the 
25 manner of a ſpring, to hold it the firmer; ſo, that when any 
object is taken up on the points of the tongs &, or laid upon 
an the other extremity H, it may be very eaſily applied to the 
ling true diſtance of any of the glaſſes, by the help of the joints 


the PPPP, as alſo the ſcrew C, and wheel D, which will bring 
rity I the object to the exactneſs of the centre or true diſtance, 
that being regulated by a ſpring E. 
err The ule of the firſt mentioned inftrument Fig. 1. A AAA 
ing is thus; take one of the flat pieces of ivory, or regiſters, as 
they may be called, ee Fig. 4, and ſlide it in betwixt the two 
zi. thin plates of braſs EE, in the body of the microſcope ; ſo, 
ent WF that the object you intend to look upon, may be exactly in 
e middle, obſerving to put in that fide of the plate ee, where 
.be ring is fartheſt from your eye; then ſcrew into oo, the 3d, 
res BN -4th, 5th, 6th, and 7th magnifying glaſs; which being done, 
hin i while you are looking thro' the magnifying glaſs upon the 
ity object, you are to ſcrew in, or out, the long ſcrew D in the 
In other extremity of the body of the microſcope, till you bring 
it the object to the true diſtance, which you will find by ſeeing 
5 28 the object clearly and diſtintly; but, ſince in the greater 
are magnificrs, you can ſec but a ſmall part of . the objects, 918. 
ent I the legs or claws of a flea; while you are looking upon any 
ſet WY part of the object, if you take hold of the end of the plate ee, 
10 1 2 whercon 
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whereon the object lies, and move it gently, you may ſee i 
whole object ſucceſſively, or any part of the object you ou 
and if that part of the object, you deſign to look upon, be ot 
of the true diſtance, your end ſcrew D can always bring it i 
by bringing it nearer, or farther off; after this manner, mz 
be ſeen all tranſparent objects, duſt, liquids, cryſtals of (alt 
{mall inſects, ſuch as fleas, mites, c. If they be inſect th 
will creep away, or ſuch objects as a perſon intends to keey 
they may be placed between the two regiſter· glaſſes ff; f 
by taking out with the point of a pen-kniſe the ring that Reef 
in the glaſſes ff, where the object lies, they will fall out 
themſelves; ſo, you may lay the object between their ty 
hollow fides, and put the ring in, as before; but, if the objeft 
are duſt, or liquids, a ſmall drop of the liquid, or a little « 
the duſt laid on the outfide of the glaſs / and * — 
before, will be ſeen very eaſily; as to the iſt and 2d magni 
fying glaſſes, being mark'd with a croſs upon the ,1vor) 
wherein they are ſet, they are only to be uſed with thol 
regiſter-plates, that are alſo mark'd with a croſs, wherein th 
objects are placed between two thin talks; becauſe, the thick 
neſs of the glaſſes in the other regiſters, or plates, hinde 
the object from = to the centre, or true diſtance 
theſe great magnifiers; but the manner of ufing them 1s thi 
ſame with the former; only remember, when you put in, « 
pull out the ſame plate or regiſter ee, whereon the object lic: 
or move it from one object to another, not to let it rub upot 
your magnifying olaſs, which is done by opening a little 
the ſcrew D, when you put in, or take out the plate, or more 
it from one object to another: For viewing the circulation e 
the blood at the extremities of the arteries and veins, in the 
tranſparent parts of fiſhes, eels, Sc. there are two glaſs tubes 
the one bigger, and the other ſmaller, as Fig. 6, wherein the 
fiſh is to be put; when this leſſer tube is uſed, you are tc 
unſcrew the end-ſcrew D in the body of the microſcope, til 
the tube gg can eaſily enter into that little cavity G of the 
braſs plate faſtened to the cork FE, under the other two thin 
plates of braſs E E; when the tail of the fiſh lies flat to the 

laſs-tube, ſet it oppoſite to your magnifying glaſs; and b) 
crewing in, or out, the end-ſcrew D, you may eaſily bring 1 
to the true diſtance, and ſee the blood circulate ; when the 
larger tube is to be uſed with a larger fiſh, or frog; then you 
are to take out the braſs plate G F faſtened to the cork, Þ) 


prefling down the other two plates EE, and the ſpring H, Fs 
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whereon the object lies, and move it gently, you may ſee thy 
whole object ſucceſſively, or any part of the object you pleaſe, 
and if that part of the object, you deſign to look upon, be out 


by bringing it nearer, or farther off; after this manner, mz 
be ſeen all tranſparent objects, duſt, liquids, cryſtals of alt, 
{mall inſects, ſuch as fleas, mites, £c. If they be inſects that 
will creep away, or ſuch objects as a perſon intends to keep, 
they may be placed between the two regiſter- glaſſes ff; for, 


in the glaſſes ff, where the object lies, they will fall out o 
themſelves ; ſo, you may lay the object between their tuo 
hollow fides, and put the ring in, as — but, if the object 
are duſt, or liquids, a ſmall drop of the liquid, or a little 
the duſt laid on the outſide of the glaſs if, and applied az 
before, will be ſeen very eaſily; as to the iſt and 2d magni. 
fying glaſſes, being mark'd with a croſs upon the ivo), 
wherein they are ſet, they are only to be uſed with thoſe 
regiſter-plates, that are alſo mark'd with a croſs, wherein the 
objects are placed between two thin talks; becauſe, the thick- 
neſs of the glafles in the other regiſters, or plates, hinders 
the object from approaching to the centre, or true diſtance of 
theſe great — but the manner of uſing them is the 
ſame with the former; only remember, when you put in, ot 
pull out the ſame plate or regiſter ee, whereon the object lies 
or move it from one object to another, not to let it rub upon 
your magnifying hols which is done by opening a little 
the ſcrew D, when you put in, or take out the plate, or more 
it from one object to another: For viewing the circulation of 
the blood at the extremities of the arterics and veins, in the 
tranſparent parts of fiſhes, eels, Sc. there are two glaſs tubes, 
the one bigger, and the other ſmaller, as Fig. 6, wherein the 
fiſh 1s to be put; when this lefſer tube is uſed, you are to 
unſcrew the end-ſcrew D in the body of the microſcope, till 
the tube gg can eaſily enter into that little cavity G of the 
braſs plate faſtened ro the cork F, under the other two thin 
plates of braſs E E; when the tail of the fiſh lies flat to the 
laſs-tube, ſer it oppoſite to your magnifying glaſs; and by 
crewing in, or out, the end-ſcrew D, you may eaſily bring 1 
to the true diſtance, and ſee the blood circulate ; when the 
larger tube is to be uſed with a larger fiſh, or frog; then you 
are to take out the braſs plate G F faſtened to the cork, by 
preſſing down the other two plates EE, and the ſpring H, by 
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he end of the microſcope B; and by turning the cork and braſs- 
Iplate G F ſideways, you may caſily take it out, and put it in 
again; when the cork-plate G F is out, the larger tube will ea- 
ih enter into the body of the inſtrument, and is to be uſed in 
the fame manner with the ſmaller tube, If you would ſee the 
circulation of the blood in a frog's foot, chuſe ſuch a one as will 
ſt go into your tube, then with a little ſtick, expand its hin- 
der ot, and apply it cloſe to the fide of the tube, obſerving, 
that no part of the frog hinder the light from falling on its foor, 
and when you have 1t at the exact diſtance, by means of the 
crew D, you wall ſee the rapid motion of the blood in its veſſels, 
hich are very numerous, in the tranſparent thin membrane that 
is between the frog's toes; for this object the third and fourth 
nzgnifiers will do very well; but you may fee the circulation in 
he tails of water-newts with the fifth and fixth glaſs, becauſe 
the globules of blood in theſe newts, are as big again as thoſe of 
he blood of frogs or ſmall fiſh, as Mr. Cozeper has obſerved 
Phil, Tranſ. No 280: Obſerve, that the circulation cannot be 
0 well ſeen by the firſt and ſecond magnifiers, becauſe the 
bickneſs of the glaſs, wherein the fiſh lies, hinders the approxi- 
pation, 
The glaſs placed in the manner of a barrel box Fig. 3. is 
ly to be uſed with the braſs inſtrument, or in the hand, being 
he leaſt magnifier for larger objects, ſuch as flies and common 
nlects, Sc. the hole à in the fide of this box is to be fix'd on the 
joint A of the braſs-inſtrument, obſerving to put the extremity 
next your eye and the other to the object; for if you take u 
ry infect on the point of the tongs &, or lay any opaque obje 
n C the other extremity, you may bring them to the true diſ- 
e by the help of the ſcrew, ſpring and joints CDP E: In 
wing of objects, eſpecially ſuch as are opaque, you mult take 
are not to hinder the light from falling upon them; for nothing 
an be ſeen with the beſt of glaſſes, unleſs the object be at a due 
tance, and in a ſufficient light; the beſt light for the plates, 
regiſters, where the object lies between the two glaſſes, is a 
ear ky-light, or where the ſun ſhines upon any white object, 
the reflection of the light from a looking-glaſs; the light of a 
andle is likewiſe good for obſerving the circulation in very 
al objects, tho' it be a little uneaſy to ſuch as are not conver- 
it in microſcopes, to find out that light: For the convenieney of 
awing ſketches, or defigns after microſcopical objects, Mr. Wil- 
It has made a pedeſtal to fix the two inſtruments above de- 


ded upon, and make them ſtationary to any convenient light; 
this 


| ( 
| 
| 
| 
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this pedeſtal may be placed upon a table, £c. and after that t 
object and * fea, the abjet may be ſeen without — | 
trouble or difficulty in finding the light. 

Fig. J. AB CDE F repreſent the feathers of the wings gf 
butter-flies and moths; A B, are the ſame, only differently 
nified; A as it appeared by the fourth glaſs, and B by the fir ; 
CDEF were all view'd by the fourth glaſs and were taken fron 
different parts of thoſe inſects. 

G Fig. 8. is a grain of the Farina of the capilaments of 
mallows viewed by the firſt glaſs. 

HH Fig. 9. is the tail of a ſmall fiſh, view'd when alive 
by the fourth glaſs; i i is that part of the tail next the body q 
the fiſh, where the trunks of the veins and arteries pals together; 
IIII their extremities which appear united; k & & other inoſcy. 
lations, with the arteries and veins r in the tranſ 
membrane, between the cartilages K K; LLL L are the cart 
lages compos' d of ſeveral joints, on each fide of which, the 
trunk of a vein and artery paſſes. 

M Fig. 10. an Animalculum, whereof a great number ap 
peared moving up and down on the tail of the fiſh. 

N Fig. 11. repreſents a fide-view of the ſame Animalculun, 

O Fig. 12. is another 4nimalculum of a different figure from 
the former, that ſtuck to the tail of the fiſh by its jagged extre- 
mity, and frequently drew in and out its long — 

PQ Fig. 13. repreſents one of the lice found on the beetle 
called Scarabens Pediculoſus, view'd by the fourth glaſs; P in 
Aus; Q its two claws, not unlike thoſe of a lobſter; rr 
the extremities of its feet, which have a remarkable contrivance 
for ſticking faſt on the ſmooth ſurface of the beetle; not in the 

manner of claws, as ſeveral other inſets, but divided into caplls 
ments, as repreſented in the figure. 

S Fig. 14. the ſame animal as it appear'd to the naked eye. 


A 1 at Hatfield in Lorkſhire; by Mr. Abraham d 
a Pryme. Phil. Tranſ. N* 281. p. 1238. 


N the 15th of Auguſt 1687, about two o'clock in the af! 

noon, there appear'd a water- ſpout in the air at Harfe 1 
Yorkſhire; it was about a mile off, coming directly towards the 
place where Mr. de Ia Pryme was; the ſeaſon was very dry, th 
weather extremely hot, the air very cloudy, the wind a-loft an 
pretty ſtrong ; and what was remarkable was, that it blew 0 
of ſeveral quarters at the ſame time, and fill'd the air thereabout 
with very thick black clouds, in different layers; this blonun 
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of the wind ſoon caus'd a great vortex, gyration and whirling 
wong the clouds, the center of which, every now and then dropt 
down, in the ſhape of a thick long black tube, commonly call'd 
4 ſpout; in which Mr. de la Pryme could plainly fee a motion 
like that of a ſcrew, continually drawing and ſcrewing upwards, 
i it were whatever it touched; in its progreſs it moved ſlowly 
over a hedge-row and grove of young trees, which it caus'd to 
bend, like haſel-wands, with a circular motion; then advancing 
ſorwards to a large barn, it twitch'd off in a minute all the 
thatch, and filled the whole air therewith ; and coming to a v 

large oak, it made 1t bend like the aforeſaid trees, and broke off 
one of the largeſt and ſtrongeſt branches, and twiſting it about, 
flung it to a very conſiderable diſtance off; then coming within 
300 yards of him, Mr. de Ia Pryme beheld this extraordinary 
hznomenon, and found that it proceeded from a gyration of the 
clouds, by the meeting of contrary winds in a point or center; 
aud where the greateſt condenſation and gravitation was, falli 

down into a large pipe or tube, ſomething like the Cochlea Ar- 
chimedis 3 and in its whirling motion, it either ſucks up water, 
or deſtroys ſhips, Sc. having gone about a quarter of a mile 
farther, it was diſſolved by the prevalency of the wind, which 


was eaſterly, 


The Miſchief occaſioned by ſwallowing Fruit-ſtones, £9c. 
155 Bans — Phil. Tranſ. N® 281. p. 1244. 2 


A Gentleman had eat above two pounds of common prunes, 
and ſome time after, about a pound more; a fortnight be- 
fore he died he had ſome ſymptoms of the ſtone ; he had a vio- 
lent pain in the neck of the Veſica, and about the Urerhra, with 
obſtructions in his urine, c. Mr. Vaughan ordered him a tere- 
binthinate glyſter, which gave him eaſe ; his pains afterwards in- 
creaſing, a phyſician was ſent for, who preſcribed giyſſers, with 
diuretics and narcotics, to no purpoſe ; after his death he was 
diſſected in preſence of Dr. Wh, and others; when it was found 
that the prune-ſtones had made a perforation thro' the Inteſtinum 
Refum into the Pelvis ; upon tying a part of the gut, and cut- 
ting out a piece, and emptying it, there was taken out 128 prune 
ſtones, beſides what were left behind in Hrercore, in the other 
part of the Inteſtinum Rectum: There was alſo a large Polypus 
taken out of the left ventricle of the heart. 

Mr. Vaughan attended a young man (14 years of age, of a 
npuine complexion) for about 30 hours in an Hiac paſſion, 
vhich was very violent for the time; about 3 or 4 hours before 
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he died, Mr. Vaughan adminiſtred a terebinthinate | ply 
which gave, during its ſtay, immediate eaſe ; he continued io op 
about an hour, when his diſeaſe returned again às ſevere as ever. 
ſome time before he died he voided ſome of his glyſter by vomit, 
after he was dead, Mr. Vaughan diſſected his body, and he 
found the liver only ſomething bigger than ordinary ; the fg. 
mach was conſiderably diſtended, and the Fæces had made: 
breach thro the Zejunum, ſome of which was evacuated ; a con. 
fiderable portion of the Jium was very livid, but not in the lea 
diſtended; the Colon very much reſembled a contus'd wound 
about 3 or 4 days old; in the centre he found it freſher, and ng 
ſo livid as the outſide; about the origin of the Rectum there 
was another large rupture, at which more Fæces were voided, 
Mr. Vaug han had alſo diſſected an emaciated perſon that ha 
died of a dropſy, out of whoſe body he tapped 10 gallons of WW 
water: He alſo diſſected a child, which had an involution of tie! 


inteſtines, popularly call'd the twiſting of the guts. ü 
01 

Some Obſervations on Coral, large Oiſters, Ec. in Ceylan; h 
Mr. Strachan. Phil. Tranſ. N' 282. p. 1248. q 


= E RE is a great quantity of white coral upon the ſhor 
between Gale and Mature, and ſeveral other coaſts in the 1 
Indies, which the Durch burn to make lime for building d | 
houſes and their fortifications ; there are large banks of this co 
ral; it is porous, neither ſo firm or ſmooth as the upright, which 0 
grows in ſmall branches; and when they arrive to the ful" 
growth, there grow others betwixt them, and then upon thel 
others come up, till it is become as thick as a rock; thels 
branches are not ſofter when they are young than when they ar 
ripe; yet Mr. Strachan always obſerv'd a ſlime uperi them, 
which he ſuppoſed to be the ſubſtance that petriſies. 
About 3 leagues from Batavia Mr. Strachan had ſeen oiſten 
a foot in diameter; one of the ſhells of which grew till it was; 
foot broad and a foot thick; after the fiſh was putrified, he a 
ways obſerved a ſlime upon theſe ſhells, which lay only 3 or 4 
foot under water: Upon the coaſt betwixt Gale and Gindere li 
Os Sepiæ; and in the river at Caroene there are found rubies; 
and if a perſon ſearches among the ſand in the water, he ſhal 
find above a drop weight of them in an hours time; but they 
are very ſmall, and 20 of them will ſcarcely weigh a gran 
Upon the ſea coaſt there lie on the ſands a kind of ſmall cocks 
as big as 0cult cancrorum, or crabs-eyes, which have no.ca 


vl 
and when they are pounded, they have the ſame effect with . 


tell; Y 
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eſtaceous powders, and are uſed inſtead of crabs- eyes: Here are 
ſreral trees, ſome of which are above 6 fathoms high; whoſe 
coats grow, as it were, above ground in the following manner; 
when the twig is about half a foot high, there grows out of the 
middle of the ſtem, a little knot inclining downwards, that 
makes an angle with the ſtem of 30 degrees or thereabouts, till 
it touches the ground; where it fixes, emitting ſmall {prigs, 
which before it touch'd the ground had neither branches nor 
leaves, but was all over green like a ſhoot; whilſt this ſhoot 
grows, and the ſtem becomes higher, it {till ſends forth other 
ſprigs, which always proceed from the middle of the trunk of the 
nee; thus it continues ſhooting forth, till the tree arrives at its full 
gonth; and the higher the tree grows, the knots and ſhoots 
xe the thicker, and the longer; ſo that one of the ſhoots which 
orows laſt, will be a foot thick in diameter, and 3 fathoms lang: 
The flower call'd Happumal is found upon a tree that grows in 
the lame manner, only two fathoms high; if planted round an 
orchard they make an excellent hedge; for the leaves are thorny 
ad prickly ; when the flower decays it bears a fruit like a pine- 
pple, but it is of no uſe : Some naturaliſts affirm that all plants 
hare a heart, or ſomething analogous thereto; it would be worth 
nquiring in what part the heart of theſe kinds of trees lies, as 
ao that of the Palmito and Cocoa-tree. 

lt is hard to tell which of theſe two divinities; vis. the Prudun 
ad Sakradewendra, have the greater veneration paid them; 
Sckradewendra commands and governs all the reſt of the Gods; 
and formerly he heard, they ſay, the prayers offer'd up to him 
fom diſtrefſed people here upon earth, and granted their re- 
queſts; but now the golden chair whereon he us'd to fit is gone; 
nd the prayers now offered . to him have no efficacy, becauſe 
the foot of that chair was made of a fort of wax, which would 
turn ſoft by the prayers and tears of the ſuppliants, and fo fink 
downwards; by which means the Sakragdewendra would look 
donn and hearken to the prayer of the ſuppliant and grant his 
tequeſt ; this chair, ich was of fine $916, was diſtributed 
monpſt the poor, which is the reaſon he does not now perceive, 
tor know when any one makes ſupplication to bim; therefore, 
dere are but few people that reap any benefit from the prayers 
ad tears they offer to him; he can ſee a great way when he 
urns his eyes towards any place; for his forehead, the natives 
uy, reſembles a peacock's tail, full of eyes; and ſo ſometimes it 
lappens that he 8 down and takes notice of men; but this is 
u ſeldom; therefore there is a fceſſity, ſay they, for one to 

Vor. IV. 5 Z | pacify 
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acify theſe wicked ſpirits which trouble us here upon ear: 

r. Strachan could not learn how long this Sakradewendrg hat 
been a deity, nor how long he would reign ; for none trouble 
their heads with him any more. 

The Budun, of whom their Banapors (or bibles if they may be 
ſo call'd) make great mention, has been tranſmigrated into all the 
ſpecies of — in the world; firſt into an inſect, and after hi 
death his ſoul was regenerated into a mouſe, afterwards into a 
ox, then a monkey, and ſo forth, till he became a man; and h 
his good life and merits was ſtill promoted to a better ſtate, til 
at length he became ſupreme of all the Gods: There har 
been three Buduns; every one of whoſe reigns has been computed 
in this manner; there is a great hill about half a mile, of per 
pendicular height, and about fix miles in circumference, * 
which a bird once in 1000 years takes one grain of ſand to: 
certain place, and every thouſandth year it continues fo to do, ii, 
it has removed all the kill 


Concerning the Ancient Greek and Roman Lyre ; and an Ex 
planation of an obſcure Paſſage in one of Horace's Odes; by 
Dr. Molyneux. Phil. Tranſ. Ne 282. p. 1267. 


N the third ode of the fourth book of Horace, which begin; 
L Ouem tu Melpomene, &c. (elteem'd by the moſt learned ci. 
tics both of the paſt and preſent age, one of the moſt corre? 
maſter-pieces in its kind antiquity has left us) there is one of the 
moſt beautiful paſſages and ſurpriſing fancies of the ode, and 
which ſeems to have been overlook'd by all the critics and com 
mentators ;z 


O teſtudinis auree 

Dulcem que ſtrepitum, Piers, temperas ? 
O mutis quogrue piſcibus 

Donatura gui, ſi libeat, ſonum ? 


When Dr. Molyneus firſt reflected on theſe lines, and obſerr' 
Horace's great heat and vehemency in his repeated exclamation 
on the power of his muſe ; as that ſhe could give, when fh 

leas'd, even to mute fiſhes, the melodious voice of the ſwan 
be look'd upon the fancy as entirely forced, and founded on 
thing that was real or true in nature; and conſequently, it coul 
paſs for no more than a wild rant, or extravagant whim ot! 

et's; yet, not being able to reconcile this with Horace's ch 
racter, as a great maſter and judge in the art of poetry, . 
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rticularly remarkable for his propriety of thought and delicacy 
of expre ſſion; upon ſecond confideration he was convinced that 
T this was the meaning of the paſſage, viz. that after he had, in 
the foregoing verſes, acknowledged how much he was indebted 
to the bounty of his muſe, he here makes a ſudden exclarnation 
to extol her great art and myſtery, who by mixing various notes 
could N ſuch ſweet harmony upon the gilded lyre or Tef- 
no, and by her ſurpriſing power could when ſhe pleas'd, give 
even to mute fiſhes, or the hollow ſhells of the Teſfudines aqua- 
tice, or water- tortoiſes (a ſort of fiſh, of whoſe ſhells the Dr. 
ſuppoſes they made their lyres in ancient times) the ſweet melody 
of the ſwan ; as for the compariſon he makes to the voice of a 
dying ſwan, tho' that be a fiction, yet a vulgar error univerſally 
embraced, was ever ſufficient —_—_— elther a poet or an 
orator to draw a compariſon, or ſimile from it. 

The Dr. upon 12 among ancient authors, whether or 
not, the Teſtudo or lyre of the ancients was made of the back, 
xr hollow ſhell of the tortoiſe (as the name ſeem'd fully to im- 
port he found that it was a current piece of hiſtory generally re- 
ceiv'd among the ancients, that Mercury was the firſt inventor of 
the lyre (whence Horace in his tenth ode of the firſt book ſtiles 
I him curve Lyre Parentem) and that he made it of the ſhell of 
dead tortoiſe, he accidentally found on the banks of the Nile; 
and out of ſeveral teſtimonies, Dr. Molyneux ſe lects the two fol- 
bouing; the firſt is from Nicander, an old phyſician and a Greek 
poet, who writ above 100 years before Horace; in his poem call'd 
Alxipharmaca ſpeaking of the antidotes proper againſt the poi- 
ſon of the ſalamander, he recommends both the ſea and the 
mountain-tortoiſe in theſe words, 


Aupryd\nv date rai {ny8rTe yeawrns 
Tus 1 T&x mn: dianhue xlepuyioow 
AA Jiveeins xuTIanvous mY duανjsr 
Audnztogav £3nxer dvaudnrov mip govgny 
Egpuems, Capus yay drovoagios or 
Alo ov, dy uolas d. d rg E ,“il Cal. 


Tranſlated by Foannes Gorræus into Latin thus: 

Cum curud auxilio veniunt teſtudine — 

One pelagi finftis velocibus innatat alis, 

Aut montano etiam cytiſo que veſcitur & quam 

Reddidit e mut modulanti wore canoram 

Mercurius, picto inſontis qui cortice carnem 

Exemit, geminumque Ancona intendit in oris. | 
Z 2 G evinu 
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Grevinus in his treatiſe de YVenenis, Cap. de Stlamaniry, 


p. 119, gives us a comment on theſe verſes, and relates at latge 


the hiſtory of the firſt lyre; and it is obſervable that this verſe 
Audntogey, xc. 
Reddidit e muta modulantt voce canoram — 


is ſo appoſite to the preſent purpoſe, and comes up fo cloſe to 
Horace's thought 


O nutis quoque piſcibus, &c. 
that it does not only explain the true meaning of it, but make 
the Dr. inclinable to believe the Roman might have in his view 
this very paſſage of the Greek poet, when he writ theſe lines; 
and Horace uſes the ſame alluſion, tho? not fo fully and exprefſily, 
in his eleventh ode of the third book, where he invokes his lite, 


Tuque Teſtudo reſonare ſeptem 
Callida nervis 
Neque, loqua olim, neque grata — 


The other inſtance is from one of LTucian's dialogues, who 
writ above 100 years after Horace; whence it is plain, that the 
mechaniſm of the ancient lyre, and the opinion concerning its 
firſt invention prevailed fince, as well as before Horare's days; 
Lucian in this dialogue introduces Apollo and Vulcan talking 
(after his jocoſe manner) of Mercury to this purpoſe. 


AT. xenwnv Ts v Sugwv, ogyavoy am aslng cure, 
FX es Yap evaguwsds, Y C, Cre rdndus üg, 1 
luer yer dq i Nee, nd]e wreuraytrs imTa Need, u marr 
YAUQUEr? &© Hęatgvre, xa Evagueor ior. 


Ap. Teſtudinem mortuam alicubi offendens, inſtrumentum ex i 
concinnavit, brachia enim adaptans jugum oppoſuit, deinde cl. 
vos infigens & Hemiſpherium repandum infra ſubjiciens, [ef 
tem chordas extendebat, atque modulabatur quiddam wvalde jolt 
rum, O Vulcane, & ad Muſicæ melodiam compoſitum. 


Plate VI. Fig. 15. repreſents the ancient Lyra or Teſtudo, tt 
ken from Father Mer/ennus lib. 1. de gr gn p. J. ** 


he tells us he copied from the ſculpture of an antique gent that 
ong 
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belonged to one Jacobus Gaffarellus ; AA ſhew the Tyy*/s of 
Lucian, the Ay, or Hrachia of Nicander, made of the 
torns of ſome beaſt; B the Zuyes, or Jugum, in which were 
(aſtened the Keaaue, clavs, or pegs that raiſed or depreſſed 
ec the Ard or ſtrings, which were fixt at their other extremity 
to D the payader, Hemi ſphærium, or belly: This was really de- 
ſgned to expreſs the Teftudo Aquatica, or rather Fiuviatilis (as 
Cicero calls it in his Natura Deorum) taken from Fohnſtonus de 
animahibus, as delineated in his 8oth table de Quadruped. Fig.1s. 
making allowance for their different poſitions; the one being te- 
preſented full and flat, whilſt only the half of the other appears, 
becauſe it is ſhewn fide-ways; the belly of Merſennus's ancient 
hre, marked D, agrees exactly in figure and ſhape with the back, 
or ſhell of r Teſtudo aquatica mark'd E; they are 
both curiouſly teſſelated and are e into areas, or ſcales FE 


FFF, ſomewhat like a ſquare figure; and again each of theſe 
ſcales in both, is fo neatly wrought about the edges with a line 
unning parallel to the margins gg gg g g; and the ſhell of the 
re, as well as that of the tortoiſe, terminates in a narrow Iimb 
au verge, cut into ſmaller ſcales þþþ þ4 incompaſſing the 
whole; fo that both theſe figures tho drawn by different artiſts, 
pethaps, at 2000 years diſtance, do manifeſtly bear the linca- 
mers of the {ame natural original: Panſanias alſo in his de- 
cripuon of Greece (as quoted by Geſ/ner) mentions a mountain 
n Ar:adia, call'd Parthenins mons, qui Teſtudines exhiber ad 
compirgendas Lyras aptiſſimas; and in another place, Arcadum 
quercets ingenti nagnitudine Teſtadines exhibent, ex quibus 
Hras cnficeres æquales illis que ex Indica Teſtudine compo- 
muntur. 

From whence it is plain that the ancients made their lyres of 
the ſhells of tortoiſes ; perhaps ufing promiſcuouſly the land or 
niver-torto1ſ., which occaſions Nicander and Pauſanias to men- 
non the mountain-tortoiſe, whereas Horace ſpeaks of the river- 
tortoiſe, of which probably his lyre was made; and indeed, if 
e conſider the true riſe, or way of inventing of all forts of tools, 
weapons, machines and inſtruments that now prevail in the 
world, eſpecially thoſe of mufic, we ſhall find they conſtantly 
r 6criv'd their origin, and borrowed their firſt materials from ſome- 

thing that was natural, rude, plain, ſimple and eaſy to be come at 
and thus te flute, flagelet, hautboy, and organs themſelves are 
„uh refin'! improvements of the feuues Avene or-oaten pipes 
of the fiele, or the Calami i mpares juncti of the ancients, i. e. 
eds of urequal lengths rudely put together; and thus we — 
that 
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that the trumpets of old, were at firſt made only of rude hon 
of beaſts ; and ſometimes of the common ZBuccina-whelks, 
large ſea-ſnells; hence Virgil, | 


Raucos ſtrepuerunt cornua cantu. 
and Perſeus | 
Buccina jam priſcos cogebat ad arma Quirites. 


And afterwards when the Romans had enlarged their empin, 
were become more polite, and all their mechanical arts * 
ceived mighty improvements; tho* they had then learnt to male 
theſe inſtruments. of different and more commod1ous ſhapes, and 
of quite other ſorts of materials, yet, ſtill they retain'd ther 
old names; and this was alſo the caſe of the Teſtudo; for it y 
very manifeſt, that in ſucceeding ages, as the {kill of the ne 
chanic artiſt, that wrought and contriv'd the lyre, as well a 
that of the mufician that usd the inſtrument, arriv'd . 
greater perfection; the model of the old Teſtudo was much al 
ter'd, the number of the ſtrings increaſed, and the ſhape 5 
wightily diverſified, that at length, they wholly laid aſide tl 
tortoiſe-ſhell; and the ſonorous part or belly of the lyre ys 
made of ſuch different ſhapes that they bore not the leaſt reſn 
blance to its firſt model; this appears from thoſe other ſcheme 
Aſerſennus gives in the ſame table of the ſeveral ſorts of the an 
cient lyres (but theſe the Dr. takes to be more modern tha that 
which is here expreſs'd) and from thoſe deſcribed by Lyjnari 
Agoſtini, in the ſecond part of his collection of the Genme at: 
tiche, which ſhews us, that as the fancy of the workman, the 
mode of the times, real convenience or imaginary beauty in the 
inſtrument determined it, they were faſhion'd into various ſhape, 


and frequently like the lamps of old, into fantaſtical dd figum 


A Plamb-ftone in the Guts for zo Years, Ec. by Mr. Long. 
Phil. Tranſ. No 282. p. 1279. 


CAR AH Swayn, of a thin habit and middle ſtature, whea 

but ſix years old, was firſt afflicted with a violent pain, we 
ther with a large hard ſwelling on the left fide of ver belly, 
which laſted 12 hours and then went off without the aſe of ar 
remedy, or ſenſible evacuation; and at the end of thiee month 
it return'd, continued and went off as before; it obfrv'd that 
period for ſeveral years, and then it changed its intermiſſion fron 
three months to three weeks and continued fo, till ſhe was; 


| years old; in which time ſhe married and bore one child, the 


1 pain 


— 
——— 
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pain of which ſhe averr'd to be much leſs than what theſe pa. 


{ms gave her; during her pregnancy, neither her pains, nor 
— had 5 akeration ; Kd? in her whole life ſhe 
Gund no diet diſturbed her, but milk and ſalt- meats; about nine 
months before ſhe was cur'd, the pain increas'd, and the tumor 
became as big as a man's two fiſts; ſhe had endeavour'd to get 
eaſe by ſeveral remedies, but all in vain, till her agony and 
watchings had weaken'd her fo, that ſhe could not riſe out of 
her bed : In this condition ſhe was advis'd by a woman to take a 
doſe of powder'd jalap, it operated violently, and ſuddenly 
drove the pain from her fide down to the Auus, where it reſem- 
bled a Teneſmus, viz. a conſtant and violent inclination to ſtool, 
without being able to force any thing off; and after ſhe had been 
thus afflicted for four days, there was alſo a ſuppreſſion of urine, 
and two days after that, Mr. Yonge was call'd ; he perceiv'd by 
the account given him, that ſomething obſtructed the paſſage of 
her Feces, and he ſoon found it ſo by a probe; he then anointed 
the paſſage with Populneum, and taking hold of the ſubſtance 
with a pair of large forceps he extracted it; abundance of 
wind and Feces guſh'd out, and continued to flow till her guts 
were emptied of all the matter, which had been ſo long retain'd 
therein ; after which, he ordered her an anodyne glyſter and a 
compoſing draught; and for ſeveral years after, ſhe continued 
well; the ſubſtance extracted was round, ſomewhat oblong, hay- 
ing ſome ſuch impreſſions on it, as men's fingers make on wax, 
or plaiſter: it weigh'd then 10 drachms, but afterwards ſcarcely 
an ounce; it was five inches in circumference; altho' it felt, and 
otherwiſe appear'd like a ſtone, yet it ſwam on water; upon cut- 
ting it into two with a knife, to view the inſide, it appeared ex- 
ternally black and ſmooth, as if it had been varniſh'd, and no 
thicker; next to this was a cruſty ſubſtance like brick, half a 
crown thick; within that appear'd a ſubſtance reſembling paſte- 
board; and within that lay a prune, or wither'd plumb, with 
the ſtone and kernel cut aſunder by the knife: Thus all theſe 
ſurpriſing ſymptoms which ſo long afflicted this patient, were 
occaſion d by ſwallowing this plumb-ſtone ſo many _ before; 
but how thoſe different accretions were made to it; how it ceasd 
to afflict her at ſo many and at ſuch different intervals; where it 
lay conceal'd between thoſe fits, and how the pain and tumor 
oſerved ſuch regular periods for ſo many years; at firſt every 
three months, and afterwards every three weeks? are queſtions 
Mr. Yonge leaves to others to reſolve, 


Several 
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Several authors tell us of various tones ejected by ſtopl, ans 
ſeveral of them have been found to come from the gall bla 
der of perſons in the jaundice: Mr. Yonge had ſeen two ſuc 
{tones, bigger than any he ever read of; one as big as a puller; 
egg, which proceeded from a lady 1n the operation of a ſtrong 
— taken for a jaundice, that had baffled ſeveral other 
remedies; the other as big as a large nutmeg, voided by the 
ſame means from an aged man, languiſhing under the {ane 
diſtemper; and both theſe patients, for ſeveral days after thoſe 
ſtones came away, evacuated large quantities of choler by ſto], 
and fo got clear of the diſorder. 

That theſe two ſtones were generated in the Folliculus feli, 
or Ductus choledochus, appears, if we conſider the conſequence, 
and that in colour, taſte, weight, and ſhape, they reſemble ſuch 
as are found in thoſe parts upon diſſection of bodies affected wit 
the jaundice; Mr. Jonge once ſaw near a handful of them taken 
out of the gall-bladder of the Porrugueze Ambaſſador, who died 
at London 1679; and we are told by Bagl;vius, that the famay 
Malpigbi was full of them; they are uſually of a ſub- cia 
colour, reſembling bright myrrh, and ſeem to be an aggregate of 
{mall ſtones, which, perhaps, are generated fingly in the Veſiculs, 
and coaleſce in the Ductus: The conſequence of their coming 
off ſhews, that they cauſed the jaundice in thoſe two laſt men 
tion'd perſons, by obſtructing the channels thro' which the bil 
paſles from the common receptacle into the Duodenum; it may, 
perhaps, ſeem impoſſible to ſome, that ſubſtances of that bulk 
could paſs thro' a Mearns fo ſmall as the common Ductus is 
but Mr. Yonge diſſected a phyſician, who died of the jaundice, 
_ found the Dnbtus communis wide enough to admit his largelt 

ger. | 

The ſtones, which are generated in the guts, are of another 
ſort, and eafily diſtinguiſhable from the foregoing ; Peckers 
{ſpeaking of ſome ſtones voided by ſtool, ſays — Calculos illa 
in Inteſtinis genitos eſſe, quia colore, pondere, & figurs a chul. 
dochis lapillis diſtincti, arbitratus ſum; 1. e. He ſuppoſes tha 
theſe ſtones are generated in the inteſtines, becauſe they dife! 
From thoſe in the gall-bladder, in colour, weight, and figWt. 
Thoſe generated in the gall cauſe the jaundice, thoſe in the guts 
beget colic, ſplanchnical, hypocondriacal, and ſometimes nephritic 
pains, all which vaniſh, as ſoon as they are ejected. 

Mr. Junge had ſeen ſtones as big as a tennis-ball taken out d 
a bullock's guts ; the authors of the German miſcellany write 


one much bigger; L. Riverius gives an account of a man, wy 
J 
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ky all his ſtools, continually voided ſtones like thoſe generated 
In the kidneys; T. Bartholine mentions ſeveral ſtones, one 
particularly remarkable, as big as a pigeon's egg, which was 
purged off from a woman by a gentle doſe of phyfick ; Ad. 
A. Vol. 1. Gl /. 110. V. 5. Obſ. 6. —— in exteriore ſupericie 
ſub-cinereum, & dum a me clavo ferreo in duas equales partes 
lifringitur interius inſtar chryſtalli albicantem & rutilantem, 
ita ut qui olim ex Ennis ſtercore aurum, hic colligere potuifſet 
remmas; i. e. its outſide was — of the colour of aſhes, but 
being divided into two equal parts, its inſide appeared white, 
and ſparkling like chryſtal. There are ſeveral ſuch inſtances in 
the Aliſcell. Curioſ. Vol. . Obf. 9 ; but there is one much more 
ſo in Ambr. Pary. Lib. 25. Cap. 19, tho' neither of them had ſo 
range a cauſe or effect, as that mention'd by Mr. Zonge. 
Beſides the moderns, Galen, Crato, Sennertus, M. Donatus, 
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2. Luſitanus, Fernelius, G. Horſtius, Schenckius, and ſeveral 
chers have informed the world of ſtones generated in, and ejected 
u WY from the inteſtines 5 but none with ſuch ſurpriſing —— — 
this mention'd by Mr. Yonge. | 

of A perſon in Lancaſbire had been ill for ſeveral years of the 
„ cholic, and received no relief from any medicine; being diſſected, 
ter his death, there was taken out of one of his guts a large ball 
„i inches round, weigh ing an ounce and a half, compoſed of 4 
| ſpungy ſubſtance, which ſwam in water, and viewed by a 
1, WY microſcope, it appear'd to conſiſt of very ſmall tranſparent hairs, 
cc fibres, wrought together, after the manner of the Tophus 
s: WH bovinys extracted out of the maws of oxen; in the middle of it 
, 


was a common prune, or plumb-ftone, which having been ſwal- 
lowed, and "rd ſomewhere in the guts, had gathered that 
ſubſtance about it, which reſembled the ſmall hairs on the ſkins 
of {evera] animals, or the fibres of plants we eat; and upon cut- 
ting it, it was found to conſiſt of a hairy, or fibrous ſubſtance, in 
various layers, over a plumb-ſtone, which ſeemed to be of the 
lame ſubſtance with that mention'd by Mr. Zonge. | 

Dr. Cole had ſome, balls ſmaller than the two above-mentioned, 
which had plumb-ſtones in their centres; the perſon, on whoſe 
«count the Dr. was conſulted, had had the cholic to a great 
degree, and had voided ſeveral of them; they were not ſo 
ſpherical, but of a compreſſed figure, ſmooth and glaz'd on the 
uthde, as ſome of the Zophs bovins are; and within, they 
kemed to be of the ſame ſubſtance with the forgzr, in different 
ers upon a plumb-ſtone, 


Vor. IV. 5 n 1 Dr. 
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Dr. Thompſon, in his Experimenta admiranda, p. 61, pines 
large — a ball which had been voided by a 4. the 
a great fit of illneſs, of the ſame bigneſs, and in apPearaace of 
the ſame ſubſtance with the former; that author tells us, it hal 
ſeveral plumb and cherry-ſtones in it: Theſe balls ſeem to be 
formed ſomething after the manner of bezoars, which general 
have ſome ſeed for their centre, or Nucleus, on which are formed 
coats of another ſubſtance. | 

Theſe inſtances are ſufficient to ſhew the = of the 
opinion; viz. that the ſtones of fruit are wholeſome ; for, the 
the guts are by nature ſo defended by the Mucus of the inteſtine, 
that people ſuffer very ſeldom thereby; yet, if we confider the 
various circumvolutions of the guts, their valves, and cells; a 
alſo, the hair of the ſkins of animals we feed on; the wool, or 
down, on herbs and fruits; the fibres, veſſels, and nerves af 
plants which are not altered by the ſtomach, the like caſe muy 
very eaſily happen: A certain patient had a ſurpriſing, obſtinate, 
and long diſorder that proceeded from a great quantity of ftray- 
berry-ſeeds, which had lodged themſelves in the guts, and after 
their diſcharge, he was relieved ; and ſeveral have loft their luci 
by ſwallowing a quantity of cherry-ſtones. - 


The Veſtigia of 4 Roman Town at Adel in Yorkſhire; 
by Mr. Thoresby. Phil. Tranſ. N“ 282. p. 1285. 


fr veſtiges of a Roman town are to be ſeen upon the 
moor near Ade} mill, four miles from Leeds, and they 
were accidentally diſcovered by a farmer, who ploughing par 
of his farm, was retarded by a great quantity of ſtones, which 
lay immediately below the ſurface of the ground, and which 
he was oblig'd to dig up before he could proceed ; at a very 
little diſtance is a Roman camp pretty entire, it is above four 
chains brcad, and five long, 428 with a ſingle Vallun, 
which from the top of the 7 to the bottom of the trench 
is ſtill 22 foot deep, where Mr. Thoresby meaſur'd it; the 
town ſeems to have been of confiderable note, by the infcrip 
tions, and fragments of ſtatues, pillars, c. dug up there, al 
which (as Dr. Liſter has truly obſery'd of moſt of the Rows 
monuments in theſe parts) are made of the common fort 
coarſe rag, or milſtone grit, of which are alſo the remains of 
a large aquæduct, being ſtones of a great length, and about i 
of a yard thick, wherein the paſſage for the water is about 

inches broad, and as many deep, almoſt double to thoſe 


clay found in the Roman burying-place at York; a _— 
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do up here, to the full proportion of a Roman knight or 


cer, with an inſcription thereon; there were alſo diſcover'd 


wo inſcriptions; the one was only a 2 which yet had 


enough to ſhew that it was ſepulchral, by the H. S. E. for 
bic ſitus eſt, below PIENT ISS; the other was almoſt entire 
and plainly appear'd to have been a funcral monument, it 
begins as uſual, with Dies manebus ſacrum Cadieding Fortu- 
1s Pia; and ends Vixit Annos X; it is a foot thick, two foot 
broad and three foot high; the letters are very large, full 
three inches long, ſome of them interwoven, as AND AD and 
ED (as Mr. Thoreiby ſuppoſes the EO to be) in Candiedianæ, 
the form of the letters, and 7 — the A may, perhaps 
diſcover the age this Roman ſtation flouriſh'd in; vis. in 
Kverus's reign An. Dom. 194 or before, if the obſervation of 
Mr. Cambden in his — 808, holds good, from which 
none of the modern critics diſſent; this obſervation, ſays he 
have made, that from the age of Severus to that of Gor- 
dian, and after the letter A in the inſcriptions found in this 
(iſland, wants the croſs ſtroke, and is engraved thus A'. 

This Roman ſtation was deſtroy'd, probably, by fire (as may 


be conjecturd from the flag and aduſt colour found in ſome 


places) in ſome of the inſurrections of the native Brigantes, 
who were impatient of reſtraint; amongſt the ruins were 
found two or three mill-ſtones for grinding corn, which, by 
the ſmallneſs of the fize, being 20 inches in diameter, ſhew 
that the Romans of thoſe, as well as the Eg yptians and ZFews 
of former ages, made uſe of their ſlaves, or captives for that 
drudgery, who were plac'd poſt molas, Exod. xr. 5. non præce- 
dunt, ſed ſequunter, brachiis & toto corpore trudentes; and 
what the old M8 S. bibles have in reſpect to Sampſon, Judg. 
xVI. 21. clauſum in carcere molere fecerunt; our Saxon prede- 
ceſſors render expr esſly hanbe pypne, Mr. Thwait's Hept. 
Auglo- Sar; beſides this, which was entire, Mr. Thoresby had 
a fragment of another mill - ſtone, whereon the rows were ſtill 
remaining, which being heavier, and almoſt as thick at the 
circumference, as the other is at the centre (for they are con- 
dex on one ſide?) Mr. Thoresby ſuppoſes might have been the 
Runner: The learned Gataker, in his notes on Iſai xl vr I. 2. 
obſerves, that the original word is of the Dual form, and that 
the law, prohibiting to take the mill - ſtone to pledge, does 
urculac mention Receb, or the Rider; becauſe, that lying 
vole might be the more readily taken off, and carried away 
upon that occaſion; and th _ annotations upon Lament. v. , 3- 
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they rook the young men to grind; he ſays, that the Talmuijs 
have a ſtory, that the Chaldeans oblig'd the young men to carry 
mill-ſtones with them to Babylon, where there was a prey 
ſcarcity of them; whence probably, their paraphraſe render 
that text, have borne the mills, or mill. ſtones, which might be 
true in a literal acceptation; they have alſo a proverbial ſpeech 
of a man with a mill-ſtone about his neck (alluded to in 
St. Matth. xix. 6.) uſed to expreſs one that lies under u 
exceeding heavy, and almoſt inſupportable burden. 

Mr. Z7horesby found here the fragments of urns, and other 
Roman veſſels; one of which was 23 inches, or 2 foot in cir. 
cumference ; moſt of them were of the common red clay; an 
he allo had one of the beſt coral-colour'd varniſh, and othen 
of a bluiſh-grey, as alſo a braſs ring found in the fame place; 
'The Roman ridge, on which this town ſtood, comes from the 
large military road upon Bramham-moor, of which Zeland, in 
his MS. Tenerary affirms; I never ſaw, ſays he, in ary 
part of England ſo manifeſt a token, as here, of the large 
* creſt of the road of 2 ay made by hands'; from 
thence this Via vicinnalis paſſes by Thorner and Shade, 
Street-lane and Harvcaſter- ridge upon Blackmoor (near which 
is the Roman pottery, mentioned Phil. Tranſ. No 222.) to 
Adel; from thence thro' Cookridge over the moors towards 
Jikley, a known Roman ſtation; this ſame ridge is very evident 
in ſome part of the ground of Tho. Kirk of Cookridge, EIq; 
who ſhewed Mr. Thoresby the place where a Roman monu- 
ment was dug up, which ſcem'd to have had a large inſcrip- 
tion, but 10 on that nothing diſtin could be made of it; 
Perhaps, the ſaid Cukeryg, as it is called in the original letters 

Patent of King Zdward VI. to archbiſhop Cranmer (in the 
poſſeſſion of the gentleman above) was ſo denominated from 
this Roman ridge, which paſſes directly thro' it; but, whit 
the name of this ſtation was, Mr. Thoresby cannot imagine: 
Dr. Gale gave him an account, from an anonymous geogts- 
pher, of a ſtation in theſe parts called Pampocaria, which he 
thought ſhould be read Campocatia, and had ſent to France 
for various readings, concluding; * Where to place this | 
* know not, but I am hopeful you will be ſo happy as to find 
it, and ſo kind as to make the diſcovery, c. Now conk 
dering, that in the ſaid author, printed at Ravenna, An. Dn 
1688, this Pampo, or Campocatia, is the very next ſtation t0 
Lagentium or Legeolium, it ſeems not improbable that this 


camp, Sc. was the very place; but as things, ſo many yy 
pal 
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ſs iſt, admit of various c#njeftures, Mr. Thoresby offers another, 

hich he was inclined to, from the fimilitude of the names, 
2 the Agel or Adelocum of the ancients, and preſent Aale, or 
Alel, as it is in the Monaſticon Anglican. It is true, that it is 
de bmetimes writ Segelocim; but, as Mr. Burton well obſerves, 
< in his comment on Antoninus's itinerary, it is to be reckoned 
amongſt thoſe words, to which the ancients ſometimes put an 
Sor Sibilus, and ſometimes omitted it; if this be thought too 
northward for that ſtation, which is placed ſouth of Danum, it 
may be replied, that, not to inſiſt upon the tranſpofition of 
ſome places, of which there are inſtances in the itinerary ; 
Mr. Thoresby ſees no inconveniency in admitting, that the 


the lame name; thus, from an altar which Mr. Thoresby had 
nicribed CONDATE, the ſaid Dr. Gale concludes, that 
Coufley near Piersbridge, where this altar was found, was as 
well called Condate, as Congleton in Cheſhire; and it ſeems 
oe bab!) | gran to Mr. Thoresby, that the legions, being 
m (detach d againſt the enemy to diſtant places, might endeavour 
„s leave fuch memorials of their removes: Thus, the Zo 
ch WY :ice/ima valens Victrix, uſually quarter'd at Deva, or Weſt- 
to WY C/c/ter, was detach'd to Weſtmorland, as appears by an 
4; WM in/cription; and Mr. Thoresby does not queſtion, but that the 
Lin gones, who were ſeated at Ikley, were alſo at Lin rel 
; os Thorp on the Hill, where the Roman coining- moulds in 
u-. Tranſ. N* 234, were found; and that the intrenchments 
p- Wi there were ſo denominated from them, the Roman Vallum 
being pronounced Wallum, of which ſee Cauſabon, Somner, &c. 
rs At this Agelocum, or Adelocum, as Cambden himſelt once read 
he , is a church of the moſt antique form Mr. Thoresby ever 
mi, and, being built of ſmall ſquare ſtones like the Roman 
at vall, and multangular tower in York, he took it to be the 
e: mains of ſome Roman temple, till he found therein ſome 
Chriſtian hiſtories; particularly, the deſcent of the Holy Ghoſt 
n the form of a dove, done in bafſo relieva, but in ſo very rude 
4 manner, as ſufficiently evinces their great antiquity; the 
nhabitants have an old tradition, that Adel church once ſtood 
upon Blackhill, the place where theſe Roman monuments 
were diſcovered, occaſioned perhaps by the removal of the 
— from ſome publick edifice at the deſtruction of the old 
nan town. 


of 


Romans might then, as we at this day, have ſeveral towns of 
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Of Secretions in an Animal Body; by Dr. Morland, Phi 
Tranf. Ne 283. p. 1293. 


HE whole buſineſs of animal fecretion ſeems t, 
Dr. Morland to be reducible to this double enquiry; 
1. How a thin fluid, ſuch as is the urine, may be ſeparated 
from the maſs of blood, and the remaining parts of the blood 
return again to the heart? 2. How a thick fluid, ſuch as is the 
bile, or Semen, may be ſeparated from the mafs of blood, and 
the other fluids, both thinner and thicker than this particular 
fluid to be ſeparated, return again to the heart? To make the 
thing plainer, the Dr. gives a general idea of the ſtructure e. 
the glands; and a gland, he takes to be compoſed; 1. Of the ill © 
ramifications of the blood - veſſels incloſed in a common men- Wil i 
brane, which ſends off ſeveral fibres, by which theſe minute 5 
veſſels are tied . and that the veins are a continuation Wi p 
of the arteries; of this Dr. Areskin has fully convinced us, by 1 
an injection of wax in a human ſubject, ſo dexrerouſly pet: 
form'd, that the wax being injected by the arteries, filled the n 
veins at the, fame time; and afterwards, by a nice diſſectin Bl i: 
of the part, where the continuation of the ſmall ramifications 
of the arteries and veins appeared to the naked eye. 2. D. 
Morland ſuppoſes, that when the branches of the arteries begin 
to grow very ſmall, they ſend off ſeveral ducts, whole onfice 
are of different dime nſions; and theſe ducts are of two forts; Bill 
the 1ſt of theſe, which in the ſame artery, are always ſmaller d 
than the ad, paſs immediately from the artery, and open into Bi v 
the veins; the ad, which paſſes off nearer to the extremity of 2 
the arteries, unite, and carry off a liquor from the maſs f 
blood, for 12 ends in ſeveral parts of the body; it 1 to Wi » 
be obſerv'd, that in one caſe the 2d ſort are only to be found: Will a 
The Dr. ſuppoſes that a thin fluid may be ſecern d from 4 Bil « 
thick one, when the orifices of the ſecretory. ducts are ſo ſmall, d 
as to admit no other but that thin fluid; and that at the fame 
time, the remaining parts of the blood which are thicker, BY a 
continue their courſe in the veſſel; again, he ſuppoſes, that? BF i; 
thick fluid may be ſecern d when the thinner parts are carried Wil 
off ſome other way, ſo that the liquor to be ſecern'd,. will be Bi i! 
the thinneſt of the remaining maſs; upon theſe principles, the Wt. 
Dr. thinks it will be eaſy to explain * doctrinè of ſecretions: Bl [ 
And now, in the iſt place, let us examine how the thinnet n 
ſecretions are perform'd, as for inſtance, the urine; when the Wil 1 


blood, by the contraction of the heart, is propell'd into " ft 
axterles, 
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ics, they are dilated, and again contracting themſelves, 
| — puſh i forwards into all the parts of the body; and 
;mongft the reſt, into the ramifications of the arterics, of which 
the glands of the kidneys are compoſed ; by this means, the 
tlood paſſes by the orifices of the ſecretory ducts; when theſe 
irteries contract themſelves, they preſs the blood, and force 
the thinner parts into the orifices of thoſe ducts (which will 
admit no thicker fluid) and carry it towards the Pelvis, and 
the remaining part of the blood into the veins, by them to be 
return'd back ro the heart; and thus, a thin liquor may be 
ſeparated from the maſs of blood. In the 2d place, let us 
examine, how a thick liquor may be ſeparated from the maſs 
of blood, where thinner liquors are mix'd therewith ; for 
inſtance, let us take the gall or Semen; when the blood is 
aſh'd into the celiac or meſenteric arteries, it is forced ta 
pals into the glands of the ſtomach, pancreas, ſpleen, and 
inteſtines, Sc. where the Liquor Gaſtricus, Succus Pancrea- 
eus, Liquor Inteſtinalis are ſeparated by the above-mention'd 
method; the blood, being thus diveſted of various thin liquors, 
„ puſh'd on into the veins correſponding to theſe arteries, 
| which veins unite, and form a large trunk called the Vena 
Porta, which entering into the ſubſtance of the liver, by its 
{mall ramifications, chiefly forms the glands, of which the liver 
is compoſed ; here again, all the fluids contain'd in the Jena 
Porta, which are thinner than the bile, are ſeparated from 
this maſs of blood, by the firſt ſort of ſecretory ducts ( which 
were {aid to open into the veins) and there they are diſcharged 
and mixed with the blood, which is paſſing on towards the 
heart; at the ſame time the bile, with the reſt of the blood, 
which 1s thicker, continues its courſe in the artery; and now, 
all the thin liquors being ſeparated, the bile is the thinneſt part 
of this maſs of blood, and ſo it may be received by excretory 
ducts, which are capable to receive it, and no other, 
The Semen, being a very thick liquor, is ſeparated much 
alter the ſame manner, viz. the blood, being puſh'd into the 
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2 ppermatic arteries, paſſes into the ſubſtance of the Teſtes; 
ed WF #here all the liquors that are thinner than that, out of which 
be Bi the Semen! is to be taken, are ſeparated by the iſt tort of ſecre- 
he Wi tory ducts, and carried back to the mals of blood; then, this 
s Liguor Seminalis, being the thinneſt part of the remaining 
jet 


mais, is ſeparated by ſecretory ducts, capable to receive it, 
ind no other; after that, the Liquor Seminalis is ſeparated 
, tom the mals of blood by the aforeſaid method, it is puſh'd 
le, for- 
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forwards into the ſecretory ducts, where there are other Jug, 
which take their origin all along from them, which ducts a 
capable of receiving the thinneſt parts of the Liquor Semingij 
and convey them to the maſs of blood; and thus, the Semen i; 
left behind to paſs into the Vas deferens; and it is worth 
obſerving, that as the Semen grows thicker and thicker, by 
continual ſeparation, the — in which it 1s to run, prow 
larger and larger, as appears by the ſtructure of the 77% 
Epididymis & Vas deferens; hence we may give a true accoun, 
why the canals of which the Teſtes are compoſed, are ſo log 
Viz. that there 2 be time enough to ſeparate all the thi 
fluids: By this method we ſee, how the thickeſt and thinnef 
fluids may be ſeparated from the maſs of blood; and hoy 
intermediate liquors may be ſeparated after the ſame manner, 
by canals of intermediate dimenſions; thus, in a word, the 
| whole doctrine of ſecretions may be reduc'd to this, viz. that 
* in order to ſeparate a liquor of any determin'd thickneſs, al 
1 the fluids, which are thinner, muſt be carried off by mul 
. canals, and the liquor to be ſeparated, being the thinneſt of 
|! the remaining maſs is ſecern'd, becauſe the ducts are capable 
5 to receive it, and no other. 

[i Corrollaries. 1. Hence, the uſe of the ſpleen is evident 
| 2. Hence appears the origin and uſe of the lymphatic, 
| 

| 
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3. Hence the texture and uſe of ſeveral minute parts of the 
body may be diſcovered, which hitherto have been unknown, 


1 Worms in Human Bodies; by Dr. Bononio. Phil. Trail. 
i N? 283. p. 1296. 
8 H AVING frequently obſery'd that poor women, when WW" 
their children are troubled with the itch, do with the WW: 
point of a pin pull out of the ſcabby ſkin little bladders of WW 
water, and crack them like fleas upon their nails; and that 
the ſcabby ſlaves, in the bagnio at Zeghorn, do often practice 
this mutual kindneſs upon cach other; the Dr. propoſed o Wo! 
examine what theſe bladders might really be; upon aſking an A 
itchy perſon, where he felt the greateſt, and moſt acute iich. 
ing, he pointed to a great many little puſtules not yet ſcabbed 
over, of which picking out one with a very fine necdle, and 
ſqueeſing a thin matter from it, the Dr. took out a very ſmil 
white globule, ſcarcely diſcernible; upon obſerving this with1 
microſcope, he found it to be a very minute animal, in ſhape by 
reſembling a tortoiſe, of a whitiſh colour, a little dark up 


the back, with ſome thin and long hairs, of a nimble mou | 
wi 
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with ix feet, a ſharp head, and two little horns at the extre- 
mity of the trunk, as repreſented in Plate VI. Fig. 17. and 18: 
The Dr. repeated the enquiry in ſeveral itchy perſons of 
different ages, complexions, and ſexes, and at different ſea- 
ſons of the 2 and in all he found the ſame animals, and 
that in moſt of the watery puſtules; for, now and then, in 
ome few he could not ſee any; and tho' by reaſon of their 
minuteneſs and colour, being the ſame with that of the ſkin, 
it is hard to diſcern theſe animals upon the ſurface of the body, 
yet he has ſometimes {een them upon the joints of the fingers, 
in the little furrows of the Cuticula; where they firſt begin to 
enter with their ſharp head, and by thus gnawing and working 
in with their bodies, they cauſe a very troubleſome itching, 
till they are got quite under the Cuticula; and then, it is eaſy 
to ſee how they remove from place to place by their biting 
and cating ; a fingle one ſometimes makes ſeveral puſtules, 
of which the Dr. had often found two or three — and 
for the moſt part pretty near each other. 

The Dr. very carefully examined, whether or not theſe 
Aunalcula laid any eggs; und after feveral enquiries, at 
length he ſaw drop from the hinder part of one of them a 
xery mall, and ſcarcely viſible, white egg, almoſt rranſparent 
and oblong, reſembling the ſeed of a 22 as repretented 
Fig. 19. and 20; he often found theſe eggs afterwards, from 
which, he doubts not, theſe Animalcula are generated, as all 
others are, that is, from a male and female; tho' he could not 
by any difference of figure diſtinguiſh their ſex. > + 

From this diſcovery it may be no difficult matter to give a 
more rational account of the itch, than hitherto hath been 
done; it being very probable, that this contagious diſtem 
owes its origin, neither to the melancholy humour of Galen, 
the corrofive acid of SHylvius, the particular fermentation of 
Van Helmont, nor to the irritating ſalts in the Serum, or Lympha 
of the moderns, but rather to the continual bitings ot theſe 
Anmalcula in the ſkin; by means of which ſome portion of 
the Serum, ouzing out thro the ſmall apertures of the Cutis, 
lttle watery bladders are produced, within which the inſects 
continuing to gnaw, the infected perſon is forced to ſcratch, 
nd by ſcratching he increaſes the malady; and thus repeating. 
the troubleſome work, he not only breaks the little puſtules, 
but likewiſe the ſkin, and ſome ſmall blood - veſſels, and fo 
cauſes ſcabs, cruſty ſores, and ſuch like foul ſymptoms: From 
tence alſo we come to underſtand, how the itch comes to 
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- the body, as under the Cuticula, they are very apt to ſtick 
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be a diſtemper ſo very catching ; ſince theſe animals, by fimpl 
contact, can eaſily paſs from one body to another, their motim 
being exceeding ſwift, and crawling as well upon the ſurface d 


every thing that touches them; and a few of them being one 
lodged, they multiply a-pace by the eggs which they lay; nor i 
it any wonder, if this infection is 1 by means of ſheet, 
towels, handkerchiefs, gloves, c. us'd by itchy perſons; it be 
ing eaſy enough for ſome of theſe creepers to be Jodged in fu 
things as theſe; and indeed, the Dr. has obſerved that they wil 
live out of the body two or three days; nor, in the laſt plac 
ſhall we be at a loſs to know the reaſon of the cure of this mala 
by lixivial waſhes, baths and ointments made up with falt 
ſulphurs, vitriols, mercurys, precipitate or ſublimate, and ſuch 
ſort of corroſive and penetrating medicines, theſe being in 
fallibly powerful to kill the vermin lodged in the cavities of the Wi 
ſkin; which ſcratching will never do, partly by reaſon of ther WW 
hardneſs, and partly becauſe they are ſo minute, as ſcarcely to be WW |: 
found out by the nails; neither do inward medicines perform any * 
real ſervice in this caſe, it being always neceſſary, after a tediou Wl 4 
uſe of theſe, to have recourſe to thoſe external ones already me- be 
tion'd; and if in practice we often experience, that this diſten- ee 
per, when we think it is quite cur'd by unction, does yet ina be 
ſhort time return again; this is no ways ſurpriſing, fince tho the d 
ointment may have kill'd all the live Animalcula, yet probably, BW tis 
it may not have deſtroy'd all their eggs, laid as it were, in the Mb. 
neſts of the ſkin, from which they may afterwards breed again, ¶ cc 
and renew the diſtemper; and upon this account it is very ad: cbt 
viſable, after the cure is once rmed, ſtill to continue the at 
anointing for a day or two more; which may be done the more Whar 
readily, becauſe theſe liniments may be made agreeable enough, Mh 
and of a good {ſmell ; as particularly, that compounded of the 
vintment of orange flowers or roſes, and a ſmall quantity of rar: 
precipitate. thy 


A Piece of a Dog's Gut cut out, and cur'd; by Mr. Stupton 
Phil. Tranſ. No 283. p. 1299. Tran/lated from the Latin. 


T is an opinion handed down from remoteſt antiquity, tit 
wounds in the thick guts are generally mortal, but 1n the thi 
ones, always ſo; Hippocrates Aph. 18. and Aph. 24. Lil. . 
paſſes an unfavourable judgment on them; as alſo. Cel/us £0. 3; 
Cap. 26. and Lib. 7. Cap. 16; and Fabritius ab Aquapendeit, 
the prince of modern ſurgeons, Operat. Chirurg. Cap. 53 gy 
| 1 
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ing an account, why the method of ſewing the guts was omitted 
by Galen and Paulus, confirms this — — from his own expe- 
rience : It is true, Paul Barbette aſſerts that a wound in the 
thin guts has been ſometimes cur'd ; of which he could, he ſays, 
give a remarkable inſtance, Chirurg. Part. 2. Lib. 2. Cap. 11. 
vet, it were to be wiſhed that he had given poſterity a more 
articular account of a caſe ſo uncommon and ſo contrary to the 
ſentiments both of the ancients and moderns, that we might 
form a more certain judgment about it; and it is ſurpriſing that 
none of his co-temporary phyſicians ever mention d ſuch a re- 
markable cure: Tho' all agree that a wound. in the human in- 
teſtines is very dangerous, yet it is not ſo in dogs; as appears 
from the following experiment: Mr. Shipton, having tied a dog 
a5 uſual, made a pretty large wound in the Abdomen, then pul- 
ling out a part of the J/zum, he tied up the meſeraic veſſels, 
which convey blood thereto ; and cutting the gut tranſverſely in 
tw places with a pair of ſciſſars, he took away about two fingers 
length thereof; then with the ſkinners ſuture he ſewed up the 
wound in the gut, and with the interrupted future that of the 
Abdomen, which he cover'd with a plaiſter, and untying the dog, 
he rolled bandages round the part; at firſt the dog ſeem'd to 
reel, as if he had been ſeis'd with a Vertigo or dizzineſs, and to 
be very weak; and the ſame night he vomited twice; in a few 
days after, the ſtitches flackening a little, they were braced up 
tighter, and afterwards taking off the plaiſter and bandages, in 
about three weeks time, the , by licking the wound, made it 
cicatrize ; the retraction of the gut, as ſoon as it was cut, was very 
obſervable here, elegantly reſembling a ſphincter; in ſome weeks 
cer the dog was perfectly recovered, and lively, Mr. Shipron 
bang d and open'd him; when he found that the part of the gut, 

where it was ſew'd, ſtrongly adher'd to the Perironeum at 7 
late VI. Fig. 2 1. in the leit Hypocondrium, (at a good diſtance 

from the external wound, which had been made in the right 

Hpogaſtrium) and it was form'd into a large bag DDD; the 

Onentum G did alſo adhere thereto, and the inteſtines there- 

adouts coaleſced together in ſeveral places, as ** ee: In order 

to view the Cicatrix on its internal fide c, the more exactly, he 

cut the gut lengthwiſe; and it appear d that the lips of the 
wound were on one fide D DD united and connected with the 

Peritonæum 7, and on the other fide divided, and ftrongly adher- 

ng to the adjoining inteſtines; in ſuch a manner that their exter- 

tl coats, forming the internal paries on that fide, ſerved to form 


We continuation of the inteſtinal duct, and to protrude the ali- 
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ments: Brunnerus, in Prefat. ad Experim. nova circa Py 
creas, mentions his having wounded a dog an inch and a hil 
in one of the thin guts, who afterwards recover d, tho' with ſons 
difficulty: Mr. Cozwper perform'd the like operation with mar 
ſucceſs; for Phil. Tranſ. Ne 208. he ſays, that dividing legt. 
wiſe one of the thin guts in a large dog; he had in a ſhort tine 
cur'd him, without ſtitching the gut, only ſewing up the Abd 
men, and without any dangerous ſymptoms; and that either wit 
or without Dr. Colbatch's ſtyptic powder, which was then much 
cried up; yet it does not appear, that in either of thoſe caſes the 
gut was cut quite thro, or any portion of it taken away: Dr, a 
lis mentions an inſtance not unlike theſe, Phil. Tranſ. Ne 1, 
of a horſe, who by leaping, had ſtaked himſelf into the ſtomach 
and had continu'd ſo for tome hours before the farrier came 1 
dreſs him; who enlarg'd the wound, ſew'd up the ſtomach, and 
ſlightly ſtitched the lips of the wounded 4bdomen, and put it 
tents; fo that in a few week's after, the horſe recover'd. 

Tho' theſe experiments have ſucceeded well in beaſts; ye 
Mr. $þipton does not doubt but that the cutting away one of the 
thin guts of a man, would be as certainly wortal, as if he wa 
run thro” the heart; for the thin guts in men have not ſuch : 
ſtrong contexture of fleſhy fibres, as thoſe of dogs have; who 
being accuſtomed to harder food, ſeem to require a preater ms 
tion and heat 1n the inteſtinal tube, for elaborating the chyle and 
excluding the Fæces, which are commonly harder in them tha 
in other animals: Tho chirurgical operations are not performed 
on brutes, yet ſuch experiments may lometimes be made on then, 
as may afterwards become ſerviceable to mankind ; for obſerving 
that the =_ of a dog, after cutting out a portion thereof, do 
again coaleſce and unite ; the wounds in thoſe of a man, at leal 
in the thick inteſtines, may be ſew'd up with the greater proſpett 
of ſucceſs. 

Plate VI. Fig. 22. A 44 repreſents the ſuperior part of the Ii 
towards the ſtomach; B its inferior part; C the Cicarrix u 
ſcar of the wounded gut on its internal fide; DDD the lips d 
the divided gut; E its ſuperior orifice ; F its inferior orifice; ft 
the exterior parts of the adjacent guts, which ſupply the pom 
of the gut wanting in this place; 7 the portion of the Peri 


num that adhered to the gut; G the Omentum that was like- 
wie connected to it; * * the veſtiges of the divided gut, where 
it adher'd to the other; H H the trunk of the Horta; 1tit 
celiac artery; g the right gaſtric; Y the right gaftro-epip|ot 
artery; i the hepatic arteries; x the pyloric artery; * = 

1 
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4 major ; m in the ſplenic artery; K the ſuperior meſenteric 
— * the phrenic arteries; O the trunk of the Vena Porta; 
pp the ramificarions of the arteries and veins in the meſentery. 


weeds growing in Water, and Animalcula found about 
_—_ by 1 Leewenhoeck. Phil. Tranſ. Ne 283. p. 1304. 


HE green ſtuff or weeds, which are obſerved to drive upon 
the water, are ſuppos'd by the common people to ſpring 
out of the ground from under the water; but M. Leewenboeck, 
5 often as he obſerved the ſaid weeds, always found that they 
were produced from feeds of the fame kind, like all other trees 
ind plants; he likewiſe obſerved, that this green matter does 
not grow in deep waters, tho' they are narrow, and ſtill; but that 
wide and ſhallow waters eſpecially moats and ditches abound 
therewith ; and that -the wind does it no hurt; he alſo found 
that the green weeds in thoſe ditches, which have but little wa- 
ter, are very _ in compariſon of thoſe in larger waters, and 
ear the ſides of the banks, where they are ſhallow, and where 
the water had but little motion: By means of a ſluice, the water 
of the river Maes (ſwelled by the ſummer-floods) is brought to 
Delft from Delfs-haven, a town about two hours diſtance from 
t, and with this water there comes in a little of this green ſtuff; 
M. Leewenboeck having fiſh'd up about 30 of thoſe weeds, as 
deep as he could, that he might not break the roots, he put them 
into an earthen pot, together with a large — of their own 
water; and taking very nicely with a needle out of the pot ſeveral 
of theſe weeds one by one, he put them into a glaſs- tube of a fin- 
gers breadth which was fill'd with water, and likewiſe into a ſmal- 
er tube; and cauſing the roots of the weeds to ſubſide leiſurely, 
he view d them with his microſcope, and obſerved a great many 
different kinds of Animalcula; two forts of which had long 
tals, whereby they ſeem'd to be faſtened to the roots of the 
weeds ; theſe Animalcula were ſhaped like a bell, and they 
moved the ſmall cavity of their bodies in ſuch a manner, that 
pating the little particles of the water into a commotion, 
Leewenhoeck could not fee the inſtruments whereby they pro- 
duced the {aid motion; and tho he had ſeen 20 of theſe Anui- 
nalcula together, gently moving their long tails, and out- 
lretch'd bodies, yet they contracted both in an inſtant, and then 
loftly extended them again; and this kind of motion they con- 
nu d for a great while. 
Plate VI. Fig. 23. A BC repreſents one of the green weeds of 
common fize, as it lay upon the water, and appear d to the 
uled eye. Fig. 
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Fig. 23. DEE G ſhews the very ſame weed, as it appeyy 
in the plals-tube, fill'd with water, with its roots extended, 
| Fig. 24. HIKLMNOPQR repreſents a ſmall part of d 

roots, as 1t appear'd 1n the microſcope, thro the whole len a 
of which, were to be ſeen its veſſels with their diviſions; the 
roots M. Zeewenhoeck ſuppoſes, were of no further uſe, and in: 
manner wither'd ; they were alſo overgrown with a great mary 
peculiar Jong particles, and moſtly with little figures like floy 
as repreſented between K and L; the Animalcula reſemblin 
little bells are ta be ſeen in IS T and N V W; and he faw abgy 
108 of theſe Animalcula, with their tails faſtened to the w] Wl © 
and living between HIKLM; but other roots had none o 4 
theſe; in ſeveral of theſe roots M. Leewenhoeck obſerved one 
and jometimes (but ſeldom) two ſheaths or caſes of ſeveral firs i 
faſten'd in them; the largeſt is ES by RXZY; ther | 
appeared out of the ſame ſheath a little animal, the fore-part of 
whole body was roundiſh, as in X Z X; and preſently ther 
proceeded from that rotundity two little wheels, that had: 
iwift gyration always one and the ſame way, as in abc; these 50 
{mall wheels were ſet as thick with teeth, as the wheel of: 
watch; and when theſe Animalcula had for ſome time exerte 
their circular motion, they drew the wheels into their bodies 


and their bodies wholly into their ſheath, and ſoon after they p 
thruſt them out again with the aforeſaid motion; another while 0 
they continued ſhut up in their ſheaths; and tho? he had all f 


obſerved the like wheels in other Animalcula, yet their bodies 
differ d from each other, and their ſheaths were of a darkiſn co- " 
Jour, ſo that he could not eafily perceive the Auimalcula; and Wi.” 
moreover, they ſeem'd to be compos'd of globules: M. Zeewer- Wil... 
boeck likewile obſerved other ſheaths, that were ſeveral degrees 
leſs than thoſe before-mention'd, and as tranſparent as glals, Þ 
that a perſon might plainly fee the 4nimalcula lying within te 
them; P def repreſents the ſheath with the little worm Pi Bi 
therein; Ogh ſhews a ſheath with half the body of the 4. Wi. 
malculum g protruded out of it; and in which, by reaſon af 
its exceeding ſmallneſs, the wheels could be ſeen but now and Wil: ; 
then, and that only when its body was extended, which would 
ſoon contract itſelf; moreover, he obſerved one of theſe Au. 
malcula, whoſe body was ſometimes extended and ſometime l 
contratted; and about the middle of its body, which M. L Md 
2wenhoeck took to be the lower part of its belly, there was au. Wi. || 
ther of the ſame kind but ſmaller, whoſe tail feem'd to e Bi. 
faſten'd to the other. | Ni 
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Fig, 23. ABCDEFGH repreſents an Animalculum about 
wwice as big as it appear'd to the naked eye, whilſt it was in the 
water, and faſtened to the root of the green weeds; A the tail 
oherewith it faſtens itſelf; CDE repreſents eight horns; 
whereas, others that were ſmaller had but fix; the animal is 
drawn as extended at its full length, whereas when contracted, it 
was not the fourth part ſo long; Fig. 26. KLM repreſents a 
{mall part of one horn; in Fig. 25. is to be teen an Auimalculum 
BH coming out of the body of a larger one; this M. Leewen- 
boeck took at firſt to be a young Animalculum faſten d by chance 
to an old one; but obſerving it more narrowly, he ſa it was a 
Partus; for whereas this Animalculum (when he firſt diſcover'd 
it) had but four very {mall horns; after the ſpace of 16 hours, it 
was grown much bigger both in its body and horns; and four 
hours after that, it was quite excluded its mother's belly; 
M. Leezwenhoeck obſerv'd, on the other fide of the body of the 
biogeſt Animalculum, a round little knob of feed between G 
ind I, that from time to time, and in a tew hours, grew ſtill big- 
ger, and at laſt grew painted; and in 13 or 14 hours it became 
lv large, that you might ſee two horns upon it; in the ſpace of 24 
hours, the laſt mention'd Ani malculum had acquir'd tour horns, 
one of which was ſmall, the ſecond larger, and the other two 
were very large, and were more ſtrongly protruded and con- 
tacted than the others; three hours after, this Auimalculum got 
clear of it's mother: M. Leewenhoeck —— 8 his 
diſcovery of the generation of theſe animals, wiped off the green 
weeds from their bodies, the bettex to make his obſervations; 
but he found that the Auimalculum was not only dead, but its 
borus and part of its body quite waſted : Another Animalculum, 
that had brought forth two young ones, had her body laden with 
another fort of Animalcula, whoſe ſhape was flat below and 
round1ſh above, and which he obſerved in moſt waters; and 
theſe were above 100 times lets than thoſe they crawl'd upon, 
ad hinder'd their moving; but a much larger Auimalculum, 
whole body was almoſt round, teas'd one of the aforeſaid A4ni- 
naſcula, not only by running upon its body but by clinging ſo 
falt to one of its horns, that whatever effort the other made to 
gt tid of it, ſhe could not ſhake it off; and at laſt, M. Zee- 
den hoeck found ſhe had loſt one of her horns in the ſcuffle; that 
ich ſeem'd very ſurpriſing to M. Leewenhoeck was, that the 
ad Auimalculs would ſometimes extend their horns to ſo great 
i length, that thro' the microſcope, they ſeem'd to be ſeveral fa- 
toms in length, as repreſented in Fig. 2). NO P, ha mn 
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likewiſe obſervable the knotty protuberances, as in Fig, 2 
KLM; theſe protuberances ſeem to be compos'd of fene. 
round globules plac'd together; viz. one in the middle, which 
was more prominent than the reſt, and the others like a ro 
round it; M. Leewenhoeck obſerved in the green weeds abu. 
dance of ſurpriſing Animalcula; ſome of which feed upon the 
ſame green fu and to others of them it ſerved inſtead gf 
ſculking holes to hide themſelves from the fiſh, which would 
otherwiſe deyour them. 

To return to the generation of the above-mention'd | 
weeds; M. Leewenhoeck had ſeveral times obſerved, that mol 
of the roots are thickeſt at the extremity, and provided with; 
great many parts that look like flowers to the eye, with long 
pipes therein, which he takes to be a gummy excrementitiou 
matter, that by overſpreading the whole rot, cauſes it to die, 
or wither. 

M. Leewwenhoeck had often diſſected ſome of theſe finall 
weeds, which had never produced any others; and he extra. 
ed young weeds out of them, which were fo very ſmall, tha 
they eſcaped his naked eye; let us —_— that Fig. 23. ABC 
is compos'd of three entire weeds, of which. that part mark d 
A we will call the mother-plant, from whence proceed ſever] 
roots; firſt the plant B is immediately produced by the {aid 
mother-plant, and join'd to it by a fibre, which as it groys, 
conveys nouriſhment to it, till it is provided with roots of its 
own; before the weed B is arriv'd at its full growth, A hat 
brought forth another mark'd C, and that like wiſe has no root; 
now, if we ſhould diſſect one of thoſe weeds, tho' they were 
never ſo ſmall, we ſhall find young weeds within them; 
M. Leewenhoeck opened one of theſe immature weeds, and 
took out ſuch an embryo as is before deſcribed ; and placing it 
before his microſcope, it was immediately drawn, before its 
moiſture ſhould exhale; for if that ſhould happen, the veſlels, 
thro* which it receives its increaſe could not be eaſily de- 
ſcribed. | 

Fig. 30. repreſents a weed M. Zeewenhoeck had extracted 
out of another, of the bigneſs of C in Fig. 23; this weed re 
ceiv'd its nouriſhment by that part mark'd 8 75 between ST 
inwards you may obſerve five ſmall particles, which M. Le. 
wen hoeck ſuppoſes alſo to be young weeds; and that part 
which lies between 8 T outwards was likewiſe a young weed, 
which had as round and as entire a ſhape as QR ST itſelt; 


ſo that from hence it appears, that all theſe green weeds po 
cc 
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cerd from a ſeminal matter, as well as other plants do; that 
be might ſatisfy himſelf ſtill more fully, he caus'd ſome of 
theſe weeds to be taken out of a ditch; but the largeſt of 
them were much {ſmaller than the abave-mentioned ones, but 
their leaves were much thicker ; having examin'd thele weeds, 
he found, that tho' they were arriv'd to their full growth, 
they had but two roots, which were longer than the roots of 
the firſt weed; and upon viewing the ſmaller weeds, he could 
erceive that they had ſeveral, tho very ſhort roots; whilſt 
M. Leewenhoeck oblerv'd the laſt weed, he ſaw a great num- 
ber of Animalcula ſwimming in circles thro! the water, and 
they lay ſo thick together, that even to the naked eye they 
appear d like a cloud; M. Leewwenhoeck had never ſeen any of 
thele Animalcula in other waters, and next day they were all 
gone; there were a great many ſpecies of theſe Animalcula, 
and each had their different motions, and they were all ſo 
ſmall as to eſcape the naked eye; amongſt theſe, he obſerved 
ſome that were much larger than the reſt, and were coupled 
together, in which action they lay very quiet on the fides of 
the glaſs, till a larger ſort interrupted them; whilſt they lay 
quiet, he could eafily ſee thoſe inſtruments by which they 
more, as alſo the. motion of ſeveral parts of their bodies, 
which ſome would take for the circulation of the blood; but 
M. Leezvenhoeck rather ſuppoſes it to be the chyle in the guts; 
thele Auimalcula were ſo large, that they might be ſeen in 
clear water, and in a glaſs-tubez amongſt ſeveral of this ſort 
he could perceive fome as big as little grains of ſand, and as 
compleatly formed as parden-ſpiders. 


A Water-ſpout at Hatfield ; y Mr. Abraham de la Pryme. 
Phil. Tranſ. N“ 284. p. 1331. | 


H O' the weather in une had been in this part of the 
country exceeding wet and cool, yet monday the 2 1Iſt of 

the ſaid month was pretty warm, and about two o clock that 
afternoon, no wind ſtirring below, tho' it was ſomewhat ſtormy 
higher up in the air, the clouds began to be mightily agitated 
and driven together ; whereupon they became very black, and 
were very viſibly hurried round, from whence there proceeded 
a moſt audible whirling noiſe ; ſome time after, there deſcended 
a long tube or water-{pout from the center of the congregated 
clouds, wherein was a ſwift ſpiral motion like that of a ſcrew, 
or the Cochlea Archimedis when in motion; it proceeded 
kowly from welt to north-caſt, broke down a lar gc oak or tO, 
Vor. IV. N*s C c fright- 
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frighten'd the labourers out of the field, and made others 11 f 
flat upon their faces to eſcape being whirled about and killa, Wil \ 
as they ſaw had happen d to ſeveral jack - da ws, who were ſug. 
denly ſnatch'd up, carried out of fight, and then thrown 4 y 
t way off; at length it paſ#d over the town of Harſel U 
ling the whole air with the thatch it took off from ſome d Wl { 
the houſes; then touching upon a corner of the church, ii n 
a 
b 
6 


tore up ſeveral ſheets of lead, and roll'd them * in 4 

ſtrange manner; and ſoon after, it diſſolved and yanjſh'4 

without doing any further miſchief; there was nothing mor | 
extraordinary in this water - ſpout, than in that which Mr. Wl : 
Pryme gave an account of Phil. Tranſ. No 281. . 1248; and Wi © 
by all the obſervations he could make of both, he found that tt 
had they been at fea, and join'd to the ſurface thereof, they Will s 


would have carried up a vaſt quantity of water into the clouds; Wl 
and the tubes would then have become much more ſtrong f 
opaque than they were, and have continu'd much longer, y 


It is commonly ſaid, that at ſea the water collects, and bub. in 
bles up a foot or two high under theſe ſpouts before they join; Wl "+ 
but this is a miſtake, owing to the pellucidity and fineneſ of 
thoſe tubes, which undoubtedly touch the ſurface of the ſz, Wl | 
before any confiderable motion can be produced therein; and Wi © 
that when the tube begins to fill with water, it then become 4 
opaque and viſible; as for the reaſon ef their diflolving of Will ſe 
themſelves, after that they have ſuck'd up a great quantity of Will © 
water, Mr. de la Pryme ſuppoſes it to be owing to the great 

uantity of water carried up, which muſt needs thicken the 
c wag impede their motion, and by that means diflolye the 
tubes. 


Microſcopical Obſervations. Phil. Tranſ. N' 284. p. 135% 


HE contrivance of the ivory - box and hollow ſcrew for 
approach, in Mr. Wilſon's new ſet of microſcopes, to- 
gether with the illuminating convex at the extremity thereof, i 
of great ſervice both by day and candle-light ; as allo the 
fliders, with the plain and concave glaſs-plates for objects, ar 
very convenient; but the braſs-tool wants improvement, and it 
capable thereof; viz. a fine threaded ſteel-· ſcrew for a more 
_—_ approach, and ſome new turns and motions to the arm 
which carries the object, &c. alſo a braſs-arm might be made 
to ſlide up and down on the ſquare rod of the deep microſcope 
to which might be fix d with a ſcrew either the ivory - box, d 
the handle of the braſs- tool, to be ſet by that means in a * 
po « 
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poſition to any height, or inclination requir'd, which will be 
neceſſary, when an illuminating glaſs is applied to either. 
As for the glaſſes themſelves, they are very good and well 
wrought, and are far ſuperior to any of Mellins; eſpecially, 
the greateſt magnifiers magnify more, and at the ſame time 
ſhew an object more diſtinctly than his do; the greateſt mag- 
nifier ſhews to any eye a hair of the head confiderably above 
in inch in diameter, and ſome eyes ſee it at leaſt two inches; 
but, ſuppoſing it a bare inch, and that (as Dr. Hook affirms) 
640 hairs breadth make an inch; the length and breadth of 
an object will, by this magnifier be enlarged 640 times, the 
ſurface 409,600 times, and the ſolidity 262,144,000 times: But 
the beſt of our glaſſes muſt needs fall ſhort in power and 
goodneſs of M. Leewenboeck's; and tho' ſeveral people queſtion 
the truth of his relations, ”= this gentleman affirms, that as 
far as he was able to follow him (and he tried ſeveral of 
M. Leewenboeck's experiments) he always found him faithful 
in matters of fact; and therefore, he does not queſtion his 
reracity in other things. 

This gentleman firſt tried Mr. Wilſon's glaſſes, with a live 
louſe; and in it he could plainly ſee the motion of the muſ- 
ces, when it ſtirr'd its legs; all which are joined in an oblong 
dark ſpot in the middle of its breaſt, where all the tendons 
ſeem to unite; the like motion of the muſcles is alſo viſible in 
the head, when it moves its horns, as alſo in the ſeveral arti- 
culations of its legs; he alſo ſaw diſtinctly a great many various 
ramifications of arteries and veins, and the pulſe regularly 
beating in ſeveral arteries; but, the moſt * A ſight is 
the periſtaltic motion of the inteſtines, which is continued 
from the ſtomach thro' all the guts to the Anus; he allo 
obſerved the like periſtaltic motion in a flea, and in ſeveral 
forts of ſmall tranfparent maggots and caterpillars: This 
gentleman found that a mite was not ſo tranſparent as he 
expected; however, he plainly ſaw, that all the briſtles on the 
body of one of them (which to a common ſingle glaſs and to 
the greateſt magnifier of his three glafſed microſcope look'd 
like plain ſmooth hairs} were, when viewed with a large mag- 
ner, all ſpicated, or bearded like the ear on the ſeed · head 
of ſome graſs, ſome what reſembliog Plate VII. Fig. A; and 
erery briſtle on the whole body and legs, both long and ſhort, 
had the like formation; yet all mites are not ſo, for of ſeven 
Tr eight he had incloſed together, he found but one whoſe 
briſtles were of this make, in the reſt the horns only were 

Ce 2 ſpi- 
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ſpicated; whether they were of different ſpecies, or raths, 
only of different ſexes, he could not determine; but, they 
were all taken out of the ſame cheeſe at the ſame time, 280 
were in other parts very like; their mouths open'd horizer. 
rally to the right and left, like that of a waſp; and aft 
having been ſhut up together for ſome days, he found fone 
dead, and the ſurv ivors preying on them, which gave him a 
opportunity of obſerving their manner of feeding, which wy 
very remarkable; for, they thruſt one mandible forwards, ard 
drew the other backwards at the {ame time, and thus they co 
alternately, by which means they ſeem to grind their food; 
When you bring one cf the greateſt — an to obſerve 2 
mite, or the like minute animal, you mutt lay him on a thin 
Alu[rovy plate in ons of the ſhders, and cover him with z 
concave, taking gcod care not to cruſh the object between thc 
flares 1n your approach. 

This gentleman pulled of a handful of muſcles, which 
ſtuck to a picce of a rock, cover'd by the ſea every tide; in 
theſe he found, that the organs by which they faſten ſo firmly 
to a ſtone, that even a ſtorm will not waſh them off, wer: 
threads which proceeded from that part called the beard of the 
muſcle, and which had on their extremity a flat ſpungy ſub- 
ſtance, that adhered only by impoſition, and they are vey 
weil deicribed and repreſented by M. Leecrenhoeck; he alls 
viewed and examined the inhabitants of thofe little whit: 
Hells, which ſtick like puſtules on muſcle-ſhells, as alf 
on lobſters, oiſters, ſtones, Sc. M. Leeren hoeck's figure ci 
ene of thoſe little animals extracted out of its ſhell, is very 
accurate; only, that in the 12 long branches growing from thc 
head, tie briſtles are there reprelented coming out quite rourd 
on cach joint of every branch; whereas, they grow only on th: 
inide all the hinder part be ing perfectly bare) and look mit 
unlike a ruffled fcather ſtrip'd on one fide; this gentleman 
could not gueſs at the uſe of theſe curious ramifications, unleſ 
tacy ſetve to draw in the animal's food, which cannot more 
out of its place; for, having kept them alive in ſea-water, be 
ſaw them often put out thoſe branches thro? the ſlit of the 
Operculum, which cloſes the top of the ſhell, and draw them 
in again; this ſhe!] naturaliſts call a Balanus, and claſs it will 
the Concks anatiſera: He took one of theſe muſcles out of the 
gell, and expoſing it to the microſcope on a thin plate cl 
Aſiſcot glaſs, he held it to the light of a candle, an he {as 
in tas thinner parts a vaſt number of veins and arteries, 38d 

tz 


RoYAL SocrETv.. 205 


+ blood circulating in them more diſtinctly than ever he had 
Kern it in any other animal; for he had this advantage in the 

oblervation, that the object lay always quict, without changing 
place, and his plate was fo thin, that he could bring to it 
var magnifiers he pleaſed, and look upon it without diſtur- 
bance; for whereas, other animals will not eaſily be brought 
o lie ſtill any conſiderable time, and will not live long when 
expoſed to a microſcope; this lay always in the ſame poſition, 
1nd the motion of the blood continued with little alteration for 
ix or ſeven hours, and might have laſted much longer, only 
by keeping the object moiſtened with ſea- water; he repeated 
ic ſame experiment for two or three days with ſome of the 
emaining muſcles, with little difference in the ſucceſs: He 
ipicd a 1mall worm running amongſt ſome fruit, which he 
could perceive to have a great number of legs; it was not 
ralf an inch long, and its body was not thicker than a hog's 
"witle ; this inſect he put alive into a ſmall tube, and he found 
1 pertect Srolopendra, whole body conſiſted of 60 inciſures; 
t cvery one of which, there was a pair of legs, one on each 
ide, and each leg had five articulations; on his head were 
wo horns, each of 16 joints, and under it a pair of Forcipes, 
cd, crooked, and pointed, like the talons of a hawk, and this 
zzntleman often faw him open and ſhut them, and wipe his 
kms thro them; theſe Forcipes are not unttke, and probably 
re for the ſame uſe as thoſe on a ſpider's head; but they are 
tarcly feen ( becauſe, generally kept cloſe) in a live ſpider, 
out you may readily find them open, and in their perfect 
Hape, in a ſpider's Exuviæ, or caſt-coat. 

lis gentleman found a ſmall black flat tick, ſtick on his 
am, and it had got its fore-part fo far into the ſkin, that he 
ad much a-do to ſeparate it with the point of a ncedle, fo as 
o pteſerve it entire and unhurt; he obſerved its trunk Fig. B, 
laped not unlike the jagged Proboſcis of the Serra Piſcis ; 
de torc-part 4 reſembling the extremity of a broad-pointed 
cd, is clear and tranſparent, and has three teeth on each 


bee, below which there comes out another ſerrated part 5, 
de ech fide, almoſt at right angles; but when you view the 
k, this is partly hid by a thick horn c on the fide of the 


cad; one of the horns was broken off at d, and then it 
Yared as in the annex'd figure, which repreſents the fore- 
ft of this tick; he afterwards examined the Proboſcis of 


*"2*icks, ro ſee if they had the like conformation; and he 
a 1 their appearance as in Fig, B; the Proboſcis a being 
t rred in {ſuch a manner with the two thick horns , that 


the 
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the ſerrated edges could not be perceived; but, ſeparatin 
horns with Gn difficulty, * in the Dex be 
Fig. B;; and then he could, plainly ſee eight teeth, of japp, 
on each fide, as here expreſſed; but the Proboſcis of © 
dog-tick had not the additional ſerrated part, which is in the 
wood-tick; he could alſo. perceive a tube, or canal, ry 
thro' the Proboſcis, and ſee ſome bubbles move up and dow 
therein, which are alſo repreſented by a in this figure, | 
This gentleman found ſome of the Animalcula in pepper. 
water almoſt incredibly minute, which appeared even to hi 
greateſt magniſiers not ſo big as a mite does to the naked eye; 
and in the — ſort, he could plainly ſee the little feet (by 
which they perform ſuch briſk motions ), which he never could 
find be fore; he alſo diſcovered one ſort of Ani malcula, which 
were very ſlender long worms, wherewith his tags 
was exceedingly repleniſh'd; they were all of the ſame thick 
neſs, but their length was various, ſome being twice, and 
iome thrice as long as others; and at a medium, he judged 
the proportion of their length to their breadth to be at leaf 
as 50 to 1; even to the greateſt magnifiers they appeared u 
ſhreds of horſe-hair do to the naked eye, from a quarter to 
three quarters of an inch long; upon a modeſt computation, 
their thickneſs was not the 100th part of an hair's breadth; 
and conſequently, if you imagine a hair of your head ſplit into 
above 75800 equal fibres, each fibre would be as thick as one 
of theſe Animalcula; their motion is equable and flow, and 
generally they wave their bodies but little in their progreflion, 
tho' they ſometimes make greater undulations; but what it 
more remarkable, they ſwim with the ſame facility both back- 
wards and forwards; G that he could not diſtinguiſh at which 
extremity the head was; and he has ſeen the ſame worm go 
forwards with one extremity, and back again with the other 
extremity foremoſt above 20 times together; and ſometime! 
they would, like leeches, fix one extremity on the glaſs plats, 
(on which the water was laid) and move the looſe part of thei 
bodics round about very oddly; theſe he calls capillary eclh 
which are repreſented by Fig. C, according to the ſeveral pol 
tions they appeared to a great magnifier to ſwim in. 
powder of the Fungus pulverulentus, or puff-ball, 1s the 
minureſt powder this gentleman ever ſaw ; when cruſhed, ! 
appears to the naked eye like a ſmoke, or vapour; and with 
common microſcope the particles cannot be d iſhed; 
but, when viewed with the greateſt magnifiers, each grain 


vifible and exactly fimilar, and appears a perfect ſpherule © 
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in orange-colour, ſomewhat tranſparent, whoſe axis is not 
boxe the 5oth part of the diameter of a hair; ſo that a cubi- 

dal veſſel of an hair's breadth on each fide, would contain 

125,000 of them; this was the ſize of the powder of that 
Funzus, which is bigger than one's two fiſts put together; and 
de obſerved, in another puff-ball of the fize of a ſmall crab 
(which he takes to be a ifferent ſpecies) that all the 2 
vere darker, and that each had a little tail, or ſtalk, fix'd 
thereto; he at firſt imagined, that theſe tho ſo minute, might 
de ſeeds, but he was ſoon undeceived, * finding that the 
{nut of blaſted corn was compoſed of the like regular globules, 
ind of the ſame fize; his method of obſerving theſe and the 
like forts of powder, was by breathing gently on a thin —_— 
plate, and then covering it deep with the powder, to blow it 
of again; for enough would adhere, and the particles would 
not lie in confufion : This gentleman found a grub, of which a 
great number adhered to nettle- leaves; it was an exceeding 
thin animal, had a ſort of a covering all over its back, like a 
broad ſhield, under which he lay like a tortoiſe, and was all 
wer beſet and fringed round with ſpikes, 

A buck being killed in rutting time, about the end of Seprem- 
lr, this gentleman took out one of the 7 with the adjoining 
ſeminal vefſels, and he found the Vaſa Deferentia very turgid, 
and fall of a milky fluid; after various methods of viewing 
this liquor, he ſaw the Animalcula in vaſt numbers, as plain 
5 tadpoles appear to the naked eye, moving very briſkly in 
{eral poſitions z the greateſt difficulty, was to lay them thin 
enough before the microſcope; for, when the matter is too 
thick, you ſee nothing diſtinctly, only a confuſed motion; and 
when it is ſpread thin, it dries directly, ſo that you muſt be 
ery quick, elſe you loſe your labour: He diluted ſome of the 
nen with warm water, juſt ſo much as would change its 
colour a little; and by that means he could ſee them, even 
wh ſmall magnifiers, more diſtinct and ſeparate; and then 
they kept 'their ſhapes for a long time, even till next day 
ben put into a ſmall tube, but they were without any motion; 
o his beſt glaſſes they appeared about the fize, and in the 
politions repreſented by Fig. D. 

In his obſervations of the Animalcula in waters, he found 
icral of the ſame ſpecies 1n the different infufions, and even 


* waters that have been expoſed, eſpecially in Sember, any 
* me without any particular mixture, ſuch as are found in the 


nity of a cabbage - leaf, or on the Dipſacus, &c. and he 
Cond» 
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confident, that ſeveral of theſe are the ſame animals und, 
different appearances; for he obſerved ſuch a regular proce 
in them, and conſtant uniformity in their appearance, that he 
is of opinion molt of them are produced trom the ſpawn q 
ſome inviſible volatile parents, and generated like gnats, ad 
ſeveral other ſorts of flies, which are bred, wh undergo Wi ! 
various changes 1n the water, before they take wing ; probabl, | 
ſome of them may originally be water inſects, or filh % 
Generis, and are ſmall enough to be raiſed in ſpawn with the 
vapours, and to fall down again in rain, and grow and breed 

in water when kept; and this will ſeem leſs ſurprifing ; becauſe n 
this gentleman aſſures us, he has ſeen ſome fiſhes as ſmall 3 
checſe-mites, of different ſpecies, and admirably form'd; and WW 
which are of the cruſtaceous kind, ſhell'd with ſeveral joins, WW 
having very long horns, fringed tails, and a great many leg, WW” 
like ſhrimps, curiouſly contriv'd; and that ſome ot thele cary 
their eggs, or ſpawn, under their tails, in one bag; another 
ſort in two diſtin& bags, and ſome kinds on the fringes of thei 
Tegs like lobſters. x 

The Auimalcula in pepper-water, repreſented by Fig, E. 
are very common, and are deſcribed by M. Zeewenboerk 
This gentleman has ſeen the tails of ſome of them 9 or 19 
times longer than their bodies (which are about J of a hair! 
breadth) but generally they are 4 or 5 times as long; as the) 
move, they will often twitch up the tail in the poſition as 
mark'd at b; and this ſpring is ſo ſtrong, that when the tail i 
intangled ( as it generally 1s) by the extremity, they bring 
back their whole bodies by the jerk and convolution of the tall 
which quickly returns to its firſt ſtreightneſs; to a good glal 
the extremity of the tail ſeems to have a knob on it as in- 
and the folding appears as in 6; but upon examining the kno 
with one of the greateſt magnifiers, he found it to be only 
cloſe ſpiral convolution, like the worm of a bottle- ſerew; and 
that the whole tail, when twitched up, was allo a ſpiral; th 
appearance to the great magnifier, is repreſented by c ande 
he has alſo ſeen them ſometimes, as in e; and he has furtie 
obſerved, that when theſe lie ſtill, they thruſt out a fringed 
or bearded tongue, which they can draw in again; and that 
rapid ſtream runs conſtantly towards their fore-parts, as if the 
drew in water; but he rather ſuppoſes, that this current 
occaſioned by a nimble tremulous motion of ſome minute fin 
or legs, which his glaſſes could not diſcover : Thoſe Au 


cula mark'd E, alio abound in all the waters, and = 
4 arg 
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largeſt of all; and he could ſee them in a good light and 
polition (without any other aſſiſtance) with his naked eye, 
their length being about a hair's breadth; theſe have a very 
quick motion, and are perpetually beating about like a ſpaniel 
in the fields; and by their frequent turns and returns, ſudden 
ſtops, and caſting off, they ſeem to be always hunting for 
prey; their bodies are very thin; that which this gentleman 
takes to be the back, is much darker than the other fide; and 
ou ſhall ſee them frequently turn ſometimes one fide, and 
— the other towards your eye, and many times you 
may ſee part of each; their edges are, as it were, fringed 
with a great number of very minute feet, which are moſt 
conſpicuous about the head and hinder parts, where are alſo 
ſome briſtles longer than the feet, which appear like a tail; 4 
repreſents one of theſe with the back, and & one with the belly 


towards you; and in c and d it is repreſented, as it often 
appears in other poſitions; he put ſome ſhort ſhreads of his 
har into their water to compare their magnitude by, and he 
{aw that they could uſe their feet in running, as well as ſwim- 
ming; for, they would often ſtand on a hair, and go on it 
backwards and forwards from one extremity to the other, often 
looping down, and bending into ſeveral poſtures; among 


theſe, there is generally another ſort (but not above I of their 
ze) whoſe feet are alſo very viſible z ſome of them are ſhap'd 
almoſt like a flounder, and others are rounder behind; for, by 
their mot ions and actions, he judged them to be the ſame ani- 
mals; theſe allo will ſtand, and run on a hair, or on any ſedi- 
tent in the water; they are repreſented by 4b, Fig. G; he 
s likewiſe ſeen them double as at c, and fo go forwards, like 
les in Coitu; he at firſt took them to be a ſingle animal of that 
pe, but afterwards, he often obſerved them both join and 
parate, and two of them following a third, ſometimes the 
ft, and ſometimes the ſecond laying hold of it, and drivin 
F the other: The little feet of theſe Animalcula are mä 
ſtinguiſnable, when the water is juſt evaporating; for, being 
en ſtranded, they cannot change their places; and at that 
me, you may ſee them move their feet nimbly, and diſtin- 
un them ſome little while after the water is evaporated. 
[his gentleman thought, that thoſe he calls capillary eels, 
dl been peculiar to pepper- water; but in October, he ob- 
ned the ſame (tho' but few) in ſome ſtanding water, which 
und from a horſe-dung-hill; this liquor was mum-colour'd, 
l the moſt pregnant of all he had. ever ſeen; and it would 
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ſeem incredible, what a prodigious number of Animalcula u 
all ſorts, he computed to be in a quantity of it as big az, 
pepper-corn; for, they appeared as thick as a {warm of hee, 
or ants on a hillock; ſo that he was obliged to dilute the 
water, to obſerve the particular ſorts; here he found not on 
almoſt all the Animalcula, he had ſeen in the other infuſion, 
but ſeveral ſorts which he had never met with before; amon 

them were in great numbers, ſuch as are repreſented in Fig, 
H ; their extreme parts appeared bright, and the middle ark 
and ſeemed to be beſet = briſtles ; their tails were pointed 
with a long ſprig at their extremity; their motion was ſlow, 
and wadling; there was alſo a great number of a kind of eel, 
which appeared moſt diſtinctly, when the water was almoſt 
evaporated, making briſk ſhoots, and having a wripglin 
motion; they were of different lengths, and about the icke 
of what he calls capillary ells; ſome of them, together with Will © 
ſome of the capillary eels amongſt them, are repreſented in 
Fig, K, the better to judge of their proportions; he preſerved / 


ſome of this dung-hill-water by him ſeven or eight days; and 
he found the number of theſe little eels to decre aſe daily, il 
he could hardly find one therein, tho' they were as numerous 
as before in the water newly taken up; and on the contrary, i 
he obſerv'd great numbers in the water he had preſerved, Ml © 
which were very ſcarce in the freſh water; amongſt theſe wa; : 
one ſort very ſingular in its ſhape and motions; its body wa 6 
ſpherical, only pointed a little like a pear; and it ſeemed very 1 
pliable, like a bladder fill'd with water, in which was a vgt ' 
number of dark particles in a confuſed agitation ; their moſt 
remarkable motion was a revolving one; they would ſome - * 
times turn above 100 times in a minute, ſometimes not half { 


faſt the ſame way, and then ſtop, and turn the contrary ui 
and all this without moving a hair's breadth out of their place *© 
they alſo would go forwards, turn and return, and fetch ai 
large compaſs with ſeveral deviations; and in their progreſſor ſy 
they always kept (even in the ſhorteſt turns) their pointed ” 
extremity foremoſt, the revolving motion ſtill continuing; - 
when the water is evaporated, their ſkin breaks, and ti 10 
inc loſed liquor diffuſes itſelf; their ſhapes are repreſented n ul 
Fig. L; and they are of various magnitudes: There is anothet 1 
ſort, repreſented in Eig. M, in great numbers, which are ney | | 


as long as the largeſt kind formerly mention'd ; theſe hart 
briſk motions, and are very active; and they have ſeveral fert 
in the fore parts, very viſible; they will often contract, a 
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again dilate themſelves as they ſwim ; but eſpecially when the 
water is evaporated, they will ſkrink up into a globular figure, 
and then their feet ſtand out, which you may obſerve to move 
very nimbly a conſiderable time after; theſe alſo are of various 
cs; a4 ſhews them at their length, and þþ when contrafted ; 
Fig, N repreſents another animal, not uncommon amongſt the 
25 which is as large as the former; and in its motion, which 
is very nimble, it always keeps its ſhar extremity foremoſt z 
he obſerved ſome variety in theſe (tho he takes them to be 
of the ſame ſpecies) ſome being clear, and curiouſly ſtriated 
from the point to the thick extremity ; others having only the 
fore-part clear, and the bottle dark, as is ſhewn at à and ; 
but he 1 not, by any glaſs, diſcover the organs by which 
they mov d. 

This gentleman found a curious mechaniſm in a ſmall 
diving-inſet, which inhabits ſtanding waters; it is like a 
ſmall fly, with a head like a houſe-cricket, but, inſtead of 
wings, it has two paddles on the ſhoulders, and on the extre- 
mity of the hinder legs, which are longer than the other four, 
inſtead of feet and claws there are perfect oars; he alſo ob- 
ſerved, in two or three ſorts of flies, that behind the eyes, on 
the top of the head, were placed three protuberances (in an 
equi-lateral triangle with the foremoſt point) with a black 
ſluning globe in each, like a ball in a ſocket; and they are 
diſpoſed in ſuch a manner, as if they were form'd to look 
backwards; they are perfectly ſmooth, and without thoſe 
hemiſpherical diviſions, viſible in the Cornea of the eyes of 
” fly and beetle kinds, but appear more like thoſe of a 

ider. - | 
"This entleman tried ſeveral methods of 8 the Ani. 
nalcula be fore- mentioned; as by mixing falts, ſpirits, and 
acids, Cc. with their water; the leaſt touch of which would 
immediately deprive them of motion and life ; but he could 
never ſucceed in any experiment of recovering or reviving 
them, 'after the water was evaporated, by the — of freſh 
water; tho ſome have affirmed, they may be revived by that 
means, even an hour after; and others, that they will recover 
aiter the water is boiled; ſeveral of theſe he mentioned, burſt 
when the water was evaporated; and tho' ſome keep their 
ſhapes a little while, yet they alſo alter in a few minutes, and 
be cannot imagine that they are recoverable. 
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An Apoſtemation the Lungs cured; by Dr. Wn 
£ Pbil Trang Ne 283 p- 1572. 58 
RS. Jane Terry was about 18 years of age, of a freh 
M * 4 pretty fleſny, when her relations ap. 
prehending ſhe might have the ſmall-pox, removed her to: 
nurſe's houſe, where ſhe had the diſtin fort very kindly; ber 
caſe proceeded ſo very well (as they pany 6x that no phy. 
fician was called to her, till they began to ſhell; only, that 
ſome days before, ſhe had a little N in her breathing, 
which gradually increaſed, till ſhe began to throw up ſome 
blood, which was about the ſeventh day from their fir 
appearing, and was accompanied with theſe following circum. 
ſtances; it had increaſed every day, for three days before tho 
Dr. ſaw her, ſhe cough'd and brought up a viſcous phlegm, 
ſuch as patients vomit, when their ſtomachs are very foul; 
only, that as mere phlegm is white, this was all as red a 
blood, not ſtreak'd with blood, or having a mixture of white 
phlegm, but ſo deeply tinged, that it ſeem'd to be all blood; 
only, that it would not flow as blood does, when it is hot; 
nor would it coagulate as blood does, when it is cold, but 
hung from the baſons when pour'd out, as vomited phlegm 
docs; and herein it differ'd from all the bloody ex 
the Dr. cver ſaw, excepting one Mr. Jones at Kenſington, who 
cough'd the like bloody-colour'd Pituita, but in a much 
quantity; for, Mrs. Terry threw up, for ſome days, above : 
Pint in 24 hours; and tho' a leſs, yet a conſiderable quantity 
afterwards; Mrs. Terry's had a very ſtrong ſmell, but 
Mr. Jones's had none at all; after ſome weeks the patient 
recovered, regained her fleſh, which had been waſted in her 
neſs; her Aſenſes returned, and ſhe continued very well 
from 7uly till near Chriſtmas : In January the Dr. was carried 
to ſee her, when ſhe gave the following account of herldlf; 
that about three weeks before Chriſtmas ſhe found herfelf 
little ſhort-winded, which increaſed daily, with a beavineſi and 
weight in her left fide; that ſhe lay well on the left fide, but 
when ſhe turned to lie on her right, ſhe felt, as if a weight 
fell from the left to the right fide, which gave her 2 
of breath, and made her cough; thus it continued 


till Chriſtmas, when ſhe began to raiſe a conſiderable _—_ 
of ftrong ſtinking Pus; ſhe ſaid, ſhe eat her victuale 
enough all this time, and was not feveriſh ; at firſt, ſhe ws 


under the care of another phy ſician, who told her relati 2. 
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was an ulcer in her lungs, which he believed incurable ; upon 
which, they again committed her to Dr. Wright's care; when 
he {aw her, which was towards the middle of — ſhe 
ofren threw up a conſiderable quantity of a ſtinking offenſive 
Py, which was as fluid as the Pus of other parts; her fleſh 
was 2 little fallen, but without any fever; ſhe eat and ſlept 
pretty well, and had her Catamenia regularly; the Dr. pre- 
ſcribed ſuch medicines, as abated that purulent expectoration 
ſeveral times, and ſhe oſten gave him hopes of her recovery, 
ſhe continuing to have her Menſes regularly, and being ſtill 
free from a hectic fever; but upon every little cold, ſhe again 
diſcharged that fetid Pus in a conſiderable 2 ſhe gene- 
rally continued pretty free from coughing ſeveral hours toge- 
ther, till ſhe perceived ſomething of a fullneſs in her breaſt, 
which would oblige her to cough; and after ſhe had once 
begun to diſcharge, ſhe could not ceaſe, till ſhe had brought 
up two ſpoonfuls, or more, of that fetid Pas; and this ſhe did 
chiefly in the morning, afternoon, and at night; the Dr. 
zpprehended ſhe had an abſceſs in the left lobe of her lungs, 
and made her lie upon the bed, with her head reaching to — 


chamber. floor, leaning upon her left arm; in this poſture, ſhe 
could at any time, after a little coughing, ſet the Pus a running 
out at her mouth, till the whole was diſcharged; then ſhe 
would get up, and ſeem to be well, till it was almoſt filled 


again, 
1 the beginning of May, Drs. Torkeſſe and Pitts ſeeing her 
lie in the poſture Dr. Wright had deſcribed: This expecto- 
ating of ſtinking Pus made it ſo apparent, that there was an 
ulcer in her lungs, that it was reſolved upon to make an 
acrtion in her fide, where it was apprehended the lungs 
adhered thereto ; for that ſeemed unqueſtionable, from the 
poſture of diſcharging the purulent matter, and from ſome 
te pain ſhe felt in her fide; about a week before Mr. Cowper 
wa ſent for to perform the operation, the Pus had again begun 
0 increaſe, and ſhe was taken with a chillneſs, after which her 
pulſe became a little quicker, and when Mr. Cowper applied 
be cauſtic, ſhe was a little feveriſh; this feveriſh ſtate in- 
ſed every day, and ſome days after a raſh appeared, which 
ited about 14 days before it was quite gone, and it left her 
In 2 hectic, with a redneſs in her cheeks towards evening, 
ght ſweats, a continual looſeneſs, extreme waſting of her 
, and at length 2 ſwelling in her legs, tho' ſhe kept her 
*; ſome little knots were felt betwixt the 5th and 8th wm 
Wien, 
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and freſh complex ion d, had little or no cough, 10 ſetid or tab 


which, with other circumſtances, made us conclude the,adhefy 


was in that part; and we would have applied the cauſtic there 
but that it would certainly have ſpread to the glands of her la 1 
breaſt, which made us lay it on between the ſixth and ferent J 
ribs, reckoning them upwards; Mr. Cœtmper took it off as ſoy | 
as he could, and with his knife he gently paſs'd thro” into the n 


cavity of her Thorax, whence iffu'd a bloody water, but 9 ö 
Pus; by bending his probe he found the adheſion reach'd to the . 
lower edge of the ſeventh rib ; and before the Eſchar was ſeps. Bil ; 
rated, the us began to flow at every dreſſing, and ſo continu'd, i; 
gradually abating, till the ulcer was cur'd; during which, a par , 
of the infide of that rib, — an inch long, exfoliated, and 

after that, another lefler piece of the outſide of the rib; to. þ 
wards the latter end of the cure, the patient complained very Wil ; 
much of a pain at the Cartilago enfiformis, which was ſo prea, ill ;. 
that ſhe ſometimes pluck'd out the hollow tent, which we tu Wil ; 
pos d might be occaſion d by its preſſing upon the nerve; 'duri iN ;1. 
the firſt ſeven or eight days of her raſh, ſhe 5 up ven . 
little if any of that Pus; nor did it diſcharge itſelf any otbe WW ;; 
way than by the orifice; hor was there a collection of it in he. 
breaſt, which made Dr. Wright apprehend, that the fever did 
alter the ſtate of her blood, as not to permit it to ſeparate is 
impurities into the abſceſs: For fix days before the fever began, WM ..: 
the patient had her Catamenia very regularly; about Au c. 
following ſhe was cur'd, her fide clos'd up, for ſhe could n n 
bear its being converted into an iflue ; by Ofober ſhe rc. be 
vered her gel, and her Caramenta return d, which had ceaſed ..; 
ever fince May; and afterwards ſhe became plump, fleſhy, cla gi 


expectoration, and ſeem'd to be perfectly cur'd, having taken 
medicines for ſeveral months. | | 
There are ſeveral circumſtances in this caſe, on whic 


wh 
Dr. Wrizht makes the following remarks ; viz. that there vu 
an ulcer in the lungs, and that it had admitted of a cute, cy... 
trary to the — opinion of phyficiansz that this ulcer gil... 
contain at leaſt two ſpoonfuls, and muſt have been as large tier 
hen's egg; that this abſceſs aroſe from a collection of punch 
matter, with an indiſcernible if any fever at all; and ſo cn. 
tinu'd from Chriſtmaſs to about the roth of May followingM:..; 
The tender membranous or veſicular compoſition of the lu nn 
{cems to juſtify this opinion; that it is almoſt impoſſible for tial; ... 
to heal, when there is a conſiderable diminution thereof, the cal 2 


tinual and indiſpenſable neceſſity of their motion, yer ir 
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hindering the coalition of the Veſiculeæ; ſeveral parts of the 
body afford a m_ cement to unite and repair them, when 
butt or diminiſhed; carious and broken bones lend forth a Cal. 
Jus; when the {kin is confum'd by ulcers or burmings, the parts 
afford a Cicatrix, which ſupplies pretty well the defect of the 
kin; the lungs ſeparate a viſcid Pituita, which will be expanded 
into fleaks, like a membrane; Mr. Stringer, Sarah, Deeping, 
and tome other patients have brought up great quantities of 
them; and a little boy at Xenſington cough'd up ſeveral pi 
hemd exactly like the Bronchia and its divarications; at 
firſt view it feem'd to be the internal membrane; this child two 
years before, had an ulcer on the right fide of his lungs, and 
they adher'd to his back; when Dr. Wright ſeparated them he 
found a Cicatrix near three inches long, but very little, if any 
defect at all in his lungs; ſo that the Dr. is of opinion, that this 
Pituits or Mucus ſerves to re- unite the parts of the lungs, when 
there is a ſolution by an ulcer: Confumptive perſons generally 
fatter themſelves, that they have no ulcer in their Jungs, becauſe 
they do not feel a ſoreneſs, as in the ulcers of other parts; and 
this opinion keeps them from making a timely application to 
phyſicians, whilſt they might receive a ſpeedy and eaſy cure; 
when Mr. Cowper touch'd the ſound or ulcerated parts of Mrs. Ter- 
5's lungs, with his probe or finger, ſhe diſcover'd no ſenſe of 
keling, which may confirm the opinion of phyficians and anato- 
miſts, that the lungs have little it any ſenſation at all; but when 
he touch'd her heart with his finger, tho' not the 2oth part of 4 
minute, ſhe became very much diſorder'd, pale and ready to 
faint, which ſhews that nature cannot ſuffer the leaſt alteration in 
ts paJiation, without great prejudice and inconventency. 
lt is the opinion of ſome phyficians, that the fever which at- 
tends conſumpti ve patients, ariſes from ſome particles of the Pus, 
which being recetv'd into the blood, and circulating therewith 
caule that efferveſcence we call an hectic; this patient had no fe- 
wer from Chriſtmaſs to May; and then there came a continu'd 
fever with a raſh, which left her feveriſh every afternoon, toge= 
ther with thofe ſymptoms which attend a hectic: Dr. Wright 
wlerv'd for ſeveral years, that could he but preſerve his con- 
lumptive patients from that hectic fever, or relieve them who al- 
ready labour'd under it, he could cure them, tho' their expecto- 
ration was very plentiful and foul : The Dr. does not doubt but 
ome part of Mrs. Terry's lungs adher'd to her fide, and it is 
pvable, that a little portion of them did not receive the air in 
prationz but he believes, that defect was very — 
1ECAUZc 
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becauſe ſhe could run up ſtairs, and was no more diſorderd i 
her breathing, than moſt other people are; the eaf; diſcharge of 
the Pus, by her lying down in that poſture, di undoubtedy 
very much preſerve her lungs, and 1 its breaking they 
the abſceſs into the cavity of the Thorax, and putrifying her 
lungs to a greater degree; Pus generat Pus is a noted aphori 

the air-bladders of the lungs are ſo very tender, that 

muſt have yielded to the preſſure of the Pus, had it Iain long i 
the abſceſs, been only diſcharg d by violent coughing, and by 
lying in a proper poſition; Sir Thomas Proby, Sarah Deepin 
and others, have prevented a greater ſolution in their lungs, and 
either prolong'd their lives ſeveral years, or recover'd thei 
healths by proper medicines ; this and other inſtances, make the 
Dr. eaſily concur with ſome phyſicians in an opinion, that the 
lungs in ſome families have originally a more tender conſtitution, 
than in others; Mrs. Terry's aunts were ſubject to great cough 
and the phthyſick; her aunt Fowkes's little daughter of about ſerer 

ears old, having a ſlight fever, with ſome ſymptoms of the 
{mall-pox, but a great difficulty in breathing; the Dr. advis 
bleeding, but ſhe was ſo fat that no vein — be found; next 
day the ſmall-pox appear d, which eas'd her lungs a little, « 
the ſixth night after, ſhe brought up at ſeveral times about ſer 
or eight ounces of clear blood, by violent coughing ; the Dr 
being ſent for, he drew away about fix ounces of blood, by 
leeches, which entirely reliev'd her breathing, and ſtopp'd her 
vomiting of blood; this inſtance being ſo like Mrs. Terry's, con. 
firms what the Dr. {aid before, that ſo great a loſs of blood wil 
not hinder the regular proceeding of the ſmall pox, which ſhe 
went thro' very regularly and recaver'd perfectly; the Dr. ha 
obſerv d the ſame effect in other patients, in whom bleeding after 
eruption was indiſpenſable : The continual motion of Mrs, 7er- 
ry's Thorax in breathing, made the cauſtic ſpread farther than it 
was defign'd, or could be prevented; therefore the Dr. prevailed 
with ſome patients to yield to an apertion by launcet, which in 
ſome caſes, he takes to be the better method ; that little quantity 
of blood which may poſſibly get into the cavity of the 7 horas 
is eaſily thrown out again by the lungs in inſpiration; a 
Mrs. Terry did the injection every time Mr. er us d it: 
After that the Pus began to flow at the orifice, it leſſen d the dil 
charge at her mouth, and in a ſhort time, the purulent expecbo 
ration totally ceas'd. 
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Vie Same Caſe; by Mr. William Cowper. Phil. Tran, 
M Ne 285. p. 1386. 8 
HE matter or Pus, which firſt flow'd from Mrs. Terry's 
fide, was of ſo offenſive a ſtench, that the by- ſtanders were 
oblig d to quit the chamber; and the nurſe, uſually at the time of 
lrelfing, and afterwards, was wont to burn roſemary, Oc. to ſup- 
xe it; ſo putrid was the Pus that it tarniſhed that extremity 
if the filver probe Mr. Cowper paſs d into the cavity of the ab- 
es, as it did the top of a ſilver ſyringe in making injections; 
here ſeems no room to doubt that the Pxs which then flow d 
om the patient's fide, came from the ſame cavity the Pus did ſhe 
before cough'd up, when the liquor which was injected thro? the 
ntercoſtals came into her mouth, which ſhe frequently complain'd 
ff; and particularly, of the bitteriſh taſte of the tincture of 
Mh Mr. Cowper ſometimes us'd in the injections. « 
| Amongſt the various diforders that affect the parts of human 
dies, thoſe of the lungs have been look'd on as none of the 
aſt dangerous; and indeed, if obſervations did not aſſure us of 
be poſũbility of ſucceſs, the commonly known ſtructure of the 
Jungs would afford us, but mean arguments for the ſhift nature 
akes, in the inſtance Dr. Wright has given a deſcription of, as 
ell as ſome other inſtances of the like nature Mr. Cowper had 
met with: A boy in the ninth or tenth year of his age, had for 
ome time after a continued fever, been attack'd with an inter- 
nitting one; a cough enſu'd, in which he brought up at ſhort 
Intervals, no fmall quantity of thick purulent ſtinking matter, 
hich diſcharge continu'd on him no leſs than x4 or 15 months 
fore Mr. Cowper ſaw him; his phyſicians ordering him iſſues 
In his back, he made them as uſual; the patient had then a 
healthful aſpect, his cheeks were florid, and he was very brifk 
nd active; as he came from play, he was bid take a baſon in his 
hand, and cough as he was wont to do, which he did; wherein 
Mr. Cowper ſaw him diſcharge at his mouth no Jeſs than four or 
re ounces of the Pus abovemention'd; and this he had been 
ont to do twice every day; nor did he appear any ways difar- 
ler d after it, but return'd to play immediately; his phyſicians 
ent the patient into the country from whence he came, where in 
bout a twelve month Mr. Cowper heard he died; what ſucceſs 
ice operation practis'd on Mrs. Terry would have had on this 
, Mr. Cowper cannot determine; tho he was of opinion it 
night have been ſafely perfarm'd on him, and another patient 
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healthful look in her face, but continu d fon 
taking cold, her appetite as well as digeſtion fail'd her, ſhel 


at the divarication of the wind-pipe, had by their intumeſer 
two thirds of its proper paſſage for the air. 


it is evident, that confiderable parts of the lungs may be 


become capable of tranſmitting the whole maſs of blood fromt 
right ventricle of the heart to the left, in equal time way 


not ſo eaſy to account for: Mr. Cowper, having often found t 
the lungs again by the Vena Pulmonalis, tried if melted 1 


when very hot, would not do the like; which accordingly ſ 
ceeded in the lungs of two young cats; for after imjecting t 


' vein, together with the left auricle, inſomuch that ſome of t 


1 
y 
| 
; 
: 


Mr. Cowper was afterwards call'd upon; but he could not d 

the conſent of the phyſician that was conſulted. "4 
Another inſtance (in which a conſiderable part of the lu 
was obſtructed, and conſequently became uſeleſs, ſome tine! 
fore the patient died) was in a girl of 16, who had been &@ 
phulous 2 nine years; the glands about her neck and that 
ing very much indurated as well as diſtended, her lips aud u 
were alſo ſwoln; about a year and a half before her death, 
còugh'd pp ſeven or eight ounces of fetid Pus, in less than 
hours; on changing the air of London for that of the count 
together with the uſe of balſamic pectorals, ſhe recover'd 
ud ſomewhat aſthmatic, 


came feveriſh and died after a few days a as on openi 
the Thorax Mr. Cowper found the lungs adhering to the Pj; 
of the left fide, in ſuch a manner that they could not be ſepary 
without laceration; a portion of one of the left lobes of t 
Jungs, being cut off, ſunk in water, from which part it u 
likely the matter came, which ſhe formerly cough'd up, d 
the ulcer was then clos'd, and no appearance of matter was to 
ſeen in that or any other part of the lungs ; the lymphatic glan 


ſo compreſs d the canal of the left fide, that it wanted more th 

In theſe and ſome other inſtances, Mr. Cowper could produt 
ſtructed, and yet the perſon ſurvive ; but Mrs. Terry's caſe d 
monſtrates the poſſibility of their recovery, when E of th 


Jungs are totally obſtructed, as muſt happen in ſuch large 
ſcefles; but how the remaining ſound parts of ſuch dial 


tity with the blood that circulates in the reſt of the parts, {ct 


water injected by the Arteria Pulmonalis, returns readily fit 


wax (mix'd with oil of turpentine, and tinged with vermulli 
by the Arteria Pulmonalis, he found it had fill'd the pulmons 


wax had reach d the left ventricle of the heart; ſome of the 1 
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vas extravaſated, and came into the Hronchia and wind- pipe at 
the ſame time. . : f 
ln preparing a human heart, by filling its ventricles, auricles, 
and the trunks of its large blood · veſſels with wax; Mr. Cowper 
found, on injecting the pulmonary arteries and ve ins with wax 
differently tinged, that the wax paſs d from the veins to the arte- 
ries, without coming into the Bronchia, or being extravaſated, 
tho! the wax was not injected with near ſo much force as might 
be; and he could never make wax paſs from the arteries to the 
eins in human bodies or quadrupeds, unleſs in their lungs, as 
above, and in the ſpleen and Penis; nor did it happen in thoſe 
parts, but when the wax was impell'd with great force, tho? he 
conſtantly obſerv'd the communication of the arteries and veins 
of the 2 and Penis more open than in other parts, except 
in the lungs; it were to be wiſh'd Dr. Morland had told us in 
what part of the human body Dr. Areskin had made wax paſs 
from the arteries to the veins, ſo as to demonſtrate their continua- 
tion to the naked eye; becauſe Mr. Cowper had hitherto found 
the naked eye unable to diſcover the extremities of the arteries 
ad veins, when the blood itſelf was moving in them, in the 
tranſparent parts either of the Omentum or meſentery of qua- 
drupeds, or in the lungs of live frogs or lizards; or after death, 
when the blood has been retain'd in their Jungs in the following 
manner; on making an inciſion into the bodies of theſe animals, 
their lungs will ſtart out, and be diſtended with inſpir'd air; on 
theſe as quick as you can, paſs a ligature, i. e. a wax'd thread, 
ad tie it firmly towards the upper part of the lobe, as near the 
heart as poſſible ; when the lungs of frogs and lizards are dried 
after being thus diſtended, examine them with Mr. Wilſon's mi- 
croſcope deſcribed Phil, Tranſ. No 281, and they wall appear as 
repreſented in Plate VII. Fig. firſt, third, fourth, fitth and 
th; the firſt and ſecond figures ſhew the difference in the mag - 
nitude of the extremities of the veins and arteries of the lungs, 
and thoſe of the foot of a frog view'd with the ſame microſcope. 
The manner of applying the dried lungs here mention'd is 
thus; take out the glaſſes in the ſlider, or flat piece of ivory 
mark d in Fig. 4, ee / if of the ſaid Tranſaction, and paſte in 
the holes FF parts of the dried lungs, whether of frogs, toads, 
lakes, vipers, or the like animals, that have their lungs veſi- 
cated, as well as veſiculated; and by this means you may always 
keep by you objects of the lungs of thoſe animals; only, you are 
o obſerve to place the external ſmooth ſurface of the lungs to- 
wards your object glaſs z when you view it in the {ame 8 
e 2 e 
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the extremities of the blood-veſſels of any tranſparent party o 


animal bodies may be examin'd by that microſcope. 
To return, hence it appears, that the communication 
the arteries and veins of the lungs are more open than thoſe af 
other parts, at leaſt in the feet of frogs; and till it can be ſheyy, 
that melted wax can be as eafily injected fromthe arteries into the 
veins of other parts in a human body, and in quadrupedz 
Mr. Cowper is inclined to think, that the communications betyjeen 
the pulmonary arteries and veins in general are more patent, than 
the arteries and veins of . other parts, excepting the ſpleen and 
Penis: This patent communication of the arteries with the yeing 
of the lungs ſhews, how theſe. veſſels tranſmit the blood, in 
equal time and quantity with the blood that moves in the reſt of 
the blood-veſſels of the whole body in a healthful ſtate ; hence i 
is, that when any of the blood-veſſels of the lungs are ftraitened 
or totally compreſed, the remaining unobſtructed biood-yeſſel 
are forced to diſcharge more than they were wont to do, and in 
time theſe veſſels become ſufficiently dilated to ſuppl the defect; 
the like happens in the communicant branches of the atteries of 
any part, when ſome conſiderable branch or trunk is tied up, a 
in the operation for curing the aneuriſm, Phil. Tranſ. Ne 280. 
Thus we find, that the ſtructure of the parts of animal bo- 
dies is not only ſufficient to perform the ordinary operations of 
nature, but their organs are ſo wonderfully contriv'd, that not. 
withſtanding conſiderable parts of thoſe organs are obſirutted, 
yet their neighbouring parts (as the blood-veſlels in the caſe be: 
fore us) become capable of ſupplying the defect; and this in 
deed, exacts our gratitude, as well as admiration of the divine 
architect, | | 
Fig. 1. repreſents that part of the fifth figure at D. .. done 
by a larger magnifying-glais, #. e. by the third glaſs of Mr. #4 
ſon's microſcope; A the arteries; B the veins of a frog's lungs 
prepar'd as above - mention d; C their inoſculations with each 
other; D..... the area of the microſcope, as it appears to tht 
haked eye, 11 7 
Fig. 2. part of the hinder foot of the young frog view d when 
alive with the ſame microſcope ; whereby the different magnitude 
of the extremities of the arteries and veins of the hung in the 
firſt figure, and in this repreſented at CC, is very evident; tht 
former being capable of admitting at leaſt three globules d 
blood to pals a breaſt whereas, the extremities of the artena 
and veins in the feet only admit of one globule of the blood v 
paſs befor the other; A A the trunks of the arteries z bb tht 
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of the veins lying by the fide of the toes; CC their extre- 
mities continu'd with each other, in the tranſparent membrane 
detween the frog 's toes; 44 two of the frog's toes. 

Fig. 3. and 4. repreſent the extremities of the arteries and 
veins ob a frog's lungs, view'd with the fourth glaſs of the 
aid microſcope ;- A A the arteries; BB the veins; CC their 
conjunctions with cach other D,... the area of the micro- 

ope. | 
a Fig. 5. repreſents one of the hexagonal area's of a frog's 
Jungs, which were not ſo much diſtended by inflation, as thoſe 
parts of the lungs repreſented in the two former figures 3. and 
4. whereby the little area's or cells in the interſtices of the ex- 
remities of the veins and arteries appear cloſer, and leis than 
inthe two forgoing figures, tho' view'd with the ſame micro- 
ſcope; A the arteries; B the veins; D the area which is 
more magnified at Fig. 1, 

Fig. 6. The lower part of one of the lobes of the lungs 
of a water-lizard, as it appears by the microſcope, when the 
blood is retain'd in the extremities of the veflels, as in the 
preceding figures; A A the trunk of the 3 artery; 
3B the vein; CC their branches joining with each other; DD 
the tranſparent ſmooth membrane, which in this animal is not 
reſiculated, or full of cells, as in the lungs ob frogs, on which 
the blood-veſſels are expanded; nor does the internal ſurface 
of this membrane differ from the external, as in frogs and 
divers amphibious animals; the lungs of theſe water-Iizards 
being veſicated and not veſiculated. 


Renarkable Curioſities in Denmark and Holland; &y Dr. 
Oliver. Phil. Tranſ. N' 285. p. 1400. 


. H E colleges and ſchools in Copenhagen, both as to their 
ſtructure and foundations are very ordinary; the beſt 
the Dr. ſaw there was the donation of the learned Borrichins ; 
confiſting of 12 apartments for as many ſtudents, which are 
conveniently provided with ſtoves for their manner of living 
in that cold country; there is in it a ſmall ſchool. for public 
exerciſes, and a little library belonging to their college; the 
reſt of the ſtudents, excepting 100 maintain'd by the king in 
{mall colleges, live at Jodgings in the city, as at Leyden and 
ther univerfities abroad; who, when the Swedes threaten'd 
them with a bombardment in the year 1700, form'd themſelves 
into 2 battallion, and did duty there, all the time the enemy 
bas on the iſland of Zealand; there are in this a 
whic 
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which was erected about 200 years ago, about 1999 ſtudent, 
and ſometimes they have had near 1500; the univerſity. 
library, is in one large room over one of their churches, aud 
conſiſts of ſeveral libraries, the donation of particular perſom 
which are kept a- part, with the benefactors names over then 
in — letters; the royal library belonging to the King, 
conſiſts of a great variety of books, in all languages, wel 
condition'd and well choſen; the books of each country bein 

lac'd by themſelves; the room is large and well built, 2 

as a large gallery ſupported by pillars on each fide ; if Gudiufi 
library at Gluckſtadt be added to this, as the Dr. was told i 
would, this library might be reckon'd amongſt the firſt rank of 
the European libraries; the king's chambers of rarities are in 
all eight, large and well built, over the royal library; they 
arc farniſh'd with great variety of natural and artificial euro- 
fities; the firſt contains coins and medals, both gold and filver 
modern and antique, Grecian,. Roman, Daniſh and Older 
burgh; befides thoſe of other European nations kept ſeparite 
by themſelves, which altogether make a very valuable collec 
tion; amongſt the natural curioſities, which are in the other 
chambers, the moſt remarkable are, 

1. The petrified child, which is the ſame that Zartholin 
makes mention of in his Hiſt. Anatom. of which alſo Pare, 
Licetus de Monſtris, &c. give the hiſtory at large; this child 
was cut out of its mothers belly at Sens in Champagne Ann 
1582, where it was ſuppos'd to have lain about 28 years; that 
it is a human Fxtus, and not artificial, is apparent to the eye; 
the upper part is of a gypſeous nature, not ſo hard as the 
lower, the thighs and buttocks being as hard and as perfect 
ſtone as can be, of a red colour, and of a grain and ſuper 
ficies exactly reſembling ſuch ſtones as the Dr. bas ſeen taker 
out of the bladder; he handled and felt it all over; it ws 
firſt convey'd to Paris, and there it was bought by a goldlmiti 
of Venice; of whom Frederic the III. king of Denmark, pur 
chas'd it, and added it to his rarities. 2. T'wo elephants teeth, 
weighing 150 pounds a-piece. 3. Several heads of hares 
with divers ſorts of horns, brought out of Saxony. 4. An egg 
ſaid to be laid by a woman, of the ordinary fize of a pullets 
egg; this, Olaus Wormius tells us, was ſent him by very g 
hands, and confirm'd by people of credit; and he further tell 
us, that the woman brought forth two eggs, with the uſual 
child-birth pains; the neighbours being call'd in to her afl. 


ſtance, they broke the firſt, and therein they found a yolk . 
Rl a White 
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1 white, as in that of a hen; the ſecond was preſerved and 
{ent to him; Aus. Worm. p. 312; Fo. Rhod. Cent. 3. Of: 57. 
5, The horn of a ſea-unicorn, or Monoceros; ſo call'd becauſe 
it is ſuppos'd to have but one horn, tho' ſometimes more are 
found to grow out of the upper jaw; and the Dr. was credibly 
iaform'd at Copenhagen, that one Kyoens a Hamburger, brought 
from Greenland the head of one of theſe with two horns 
thereon; the Dr. having carefully examin'd this horn (part of 
the head and _ jaw of the. animal being brought home 
with it) he found it did not grow out of the middle, but from 
the left fide of the upper jaw; fo that it is probable there was 
a fellow to it, and then they may be ſaid more properly to be 
his teeth or tuſks, rather than his hornsz whether this was 


only a Juſu5 naturæ or not, or whether theſe animals naturally 


carry but one horn, as repreſented in the figures naturaliſts 
oive us of them, the Dr. will not determine. 6. Several 
pieces of gold ore very rich, and ſome almoſt fine, dug out 
of the mines of Norway and Hungary. 7. Several large 
pieces of filver ore, likewiſe dug out of the mines of Norw 
Anno 1666; one of which weigh'd 560 pounds, was five foot 
fix inches long, and four foot round, valu'd at 5000 crowns ; 
from Norway there was alſo another piece, valued at 3272 
crowns; Dr. Oliver obſerv'd a great many filver threads 
{prouting out of theſe two pieces, and he ſuppos d that the whole 
maſs had not above 7 part of any baſer metal, mineral or earth 
mixt with it; there are ſeveral of theſe filver ramifications, + 
all from Norway, which he took to be virgin-filver and pure 
metal. 8. A great —_y of very large pieces of amber; 
ſome dug out of the iſland of _Anaker near Copenhagen, a 
others found when they were opening the ditches for the forti- 
cations of Copenhagen; ſome of theſe weigh about 40 or 50 
ounces, and were found every where ſticking faſt to pieces of 
black timber like ebony ; whether amber be of the vegetable 
or mineral kingdom, would require a great deal of time to 
dilcuts; only that by the obſervations the Dr. made when he 
was in Poland and Pruſſia, where he ſaw great quantities 
every day fiſh'd out of the ſea, as alſo dug out of the earth, 
be is inclin'd to the former opinion; nor can he conceive, how 
thoſe animals that are found intomb'd in amber, being moſt of 
them, 1f not all inhabitants of the ſurface of the earth, ſhould 
caught in it, were it only a liquid when in the bowels of 
the earth. 9. A numerous collection of very large branches 


[of coral, white and red, and one black. 10. A large pair of 


ſtag's 


/ 
1 


fing manner. 11. Another branch of a ſtag's horn, with 4 
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ſtag's horns growing out of a piece of wood, in a very ſurpti 


large piece of wood, naturally adhering to its top, which ha | 
plerc'd thro' the body of the wood, and grew ſome inches be.. 
ond it. 12. A ſheep with a horn growing about an iach . 
ong out of its fide. 13. The Dr. meaſur'd the thigh-bone of WY: 
a human body, that was three foot and three inches long; the Wt 
head was two foot and five inches round, and the middle 1; Wt 
inches and a half about. 14. Two very large ſcallop-ſhell, n 
weighing 224 pounds each. 15. A piece of marble, with ; Wc 
natural repreſentation of a crucifix on its outfide, highly ys WL 
lu'd by the Zutherans; and M. Hartman ſhew'd Dr. Olive Wi: 
at Koningsberg in Pruſſia, a — of whitiſh amber, that wih o 
4 variety of colours on the ſuperficies repreſented a woman Wa 
with a child in her arms, which M. Hartman aſſur d the Dr. 
was not artificial, and he kept it very religiouſly ; there were 
befides theſe, a great many more natural rarities: Among 
artificial curioſities, Dr. Oliver obſerv'd; 

1. A ſkeleton made of 1vory in imitation of a human obe, 
two foot and fix inches long, fo curioufly and artificially pu 
together, that one would take it for a natural ſkeleton, 
2. Two crucifixes of ivory, with the whole hiſtory of our $4. 
viour's paſſion, exceedingly well carv'd and expreſs'd ; befide 
he ſaw a great variety of toys made of ivory, curiouſly 
wrought on the outſide; as a ſmall man of war in ivory, with 
filver guns; ſeveral ſmall galleys and loops of the ſame ms 
rerials, and one made of an unicorn's horn, with a gold an 
chor. 3. A watch made of ivory, with all its wheels and more 
ments; ſeveral other utenſils made of ivory, and a unicotn! 
Horn, curiouſly carv'd and turn'd; befides ſome others of 
ebony, heart-oak, box, amber, filver, braſs, c. which ar 
kept together for the curiofity of the workmanſhip. 4. l. 
another chamber there was nothing but the garments, arm 
and utenſils of Indians, Turks, Greenlanders, and other bat 
barous nations, in great number and varjety. 5. A perſper 
tive of the late king of Denmark's family, the queen's fac 
being in the middle, and eight princes and princeſſes round 
her, yet all conſpire to form the king's face, thro? a hole of 4 
glaſs- tube. 6. Six golden ſepulchral urns, diſcover'd in ie 
and of Fuenen Anno 1685 by a boor, as he was ploughung 
his land; when found, they were full of aſhes or a grey 
ſoil ; the largeſt is two ounces and a half, the other five, abo 
two outices and one drachm ; this confirms the accounts gel 


| 
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with gold about the edges, and ſome of ivory, and unicory; 
horas, Ec. all prettily wrought on the outſide with a great ys. 
riety of emblematical fancies, according to the humour, 0 
thoſe countries and times they were made in; and they we, 
ſo many cups to drink out of at their ſolemn entertainmeny, 
and this of Oldenburg was finer than the reſt, becauſe deſigned 
for the royal table; it is ſaid to have been made by commay 
of — — the firſt, who hv'd in the 15th century, in honor 
of the three kings of Cullein. Na 

Dr. Oliver went one day a- ſhore on the iſland of Men 
which the Englifh ſailors call Searler and, from a traditicn 
that queen Elizabeth had proffer'd for it as much ſcarlet cloth 
as would cover it; this land is now an appendix to Sho 
in Stzeden, not above half a league from the main land; here 
the Dr. obſerv'd the ruins of Zycho Brabe's caſtle, which he 
had built on this iſland, given him by king Frederick, ws il © 
fupplied him with money for the — it on in the yea 
1567; this caſtle was built in the middle of the 1fland, but h 
now demoliſh'd, and quite eras'd to the ground; and all te 
vaults and ander-ground works are fill'd up, excepting the Will © 
large obſervatory, which Gaſſendus tells us, in the life of tu 
noble Dane, was diſtinguiſhed from all the reſt of his apart" 
ments under-ground, that were very numerous, by 4 fol 


found ſtone wall, part of which is ſtill remaining; this wa | 
his great obſervatory, and was call'd by him Srellæ- burgum, of 
the city of the ftars; as the caſtle was Uraniburgum, ot the N 


city of the heavens; the ſituation, no doubt was pleaſant, it 
_ on a very ſmall eminence, in the middle of 2 plat ' 
land, not above three miles round; the fame author tell wil 
chat the king of Denmark's liberality was ſo great towards thy, 
learned man, that the beſt workmen were employ'd about i X 
and every thing well contriv'd both for pleaſure and comte 
ency, for inſtruments and aftronomical obfervations, both abo 
and under ground, befides noble gardens, fiſh-ponds and 4 


ow ; but by the fate of war between Stvedeny and Denmark, 1 
ometimes the one and ſometimes the other being thaſters þ 
this iſland, there is not one ſtone left of this magnificent ſtruc N 


ture; his inſtruments that were very fine, are now ſcatter 

up and down in Germany, and ſome few ſtill remain in Get 

— the Dr. ſaw there in the Rown tower his own celeftit 

globe, which was fix foot and 5 in diameter: This tower z 

built in 1601, for making aſtronomical obſervations, near eg, 

royal college in Copenhagen, and is above 150 foot ig 
* 3 : * 
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whoſe area on the top is 60 faot diameter; the paſſage up to it 
is large enough for two coaches, and the aſcent ſo eaſy and hardly 


9 rceivable, that it ſerv'd for a place of parade for their gentry, 
+ WT when they had a mind to take the air 1n their coaches, riding 
„vp to the top, and fo round the ring, as well as for an obſerva- 
e; but M. Romer had converted the upper part of this tower 
1 WY to other uſes, where in a dark room the had his inſtruments far 
ue WY obſervation 3 here the Dr. ſaw his machine for obſerving the 
ſtars by day; there is a pole 8 or 10 foot long, ereRed perpey- 
» WY cicular in the centre of an eq uinochial plane, on the top of which 
pole there is faſtened a teleſcope, not much above three foot long, 
+ WY that reaches thro* the roof of the chamber, whoſe elevation is 
directed by an aſtronomical dial, upon the equinoctial plane, 
nich an index fitted to it for that purpoſe, which determines it 
1 WY to the ſtar he has a mind to obſerve at any time; he is likewiſe 
add to be the inventor of two other machines of great artifice and 
ie; by the one he could ſhew at any time the ſtation of 
ti; WY planet, according to the Copernican hypotheſis; by the other he 
te BY could demonſtrate all the eclipſes of the ſun or moon, both paſt 
he WY ro come: There is, beſides all theſe, in the king's houſe in the 
his BY garden at Copenhagen, a royal throne all of unicorn's horns, on 
Wich all the kings of Denmark are {cated at their coronation, 
10 ln the year 168 5, the Dr. was at Koningsberg in Pruſſia, where 
be faw the knife which was {wallowed by a Pruſſian boor, who 
„being fick one morning, thruſt the haft of his knife down his 
de hroat, in order to make him diſcharge what offended his 
i m4; but forcing the Knife too far, it ſlip d down his gullet 
aul nfo his ſtomach, from whence it was extracted by an inciſion on 
de left fide, a little below the ſhort ribs, with ſuch ſucceſs, 
un bat he lived ſeveral years after, in very good health; this 
ti happened in the year 1635; the operation was performed by 
nM Daniel Swab, and the knife is kept in a velvet bag in the 
eig of Prouſſia's library; and meaſuring it by an Exgliſb foot- 
aue, he found it to be but 6 inches and about 4 long; the Dr. 
+ Waking an enquiry about it, was very well aſſured by ſeveral of the 
„ nbabitants that the matter of fact was true; and it is not likely, 
bet the King of Poland, who was then at Koningiberg, the 
rn rernment of the city, and the college of phyſicians, who were 
„ analted upon the operation, and were all cye-witnefles of it, 
un would by printed · certificates thereof contrive to ĩimpote a cheat 
uu en the world; and one, Mr. Taylor, a Hotiſh merchant in 
po ringsberg, told Dr. Oliver, that Andrew Grunheide, for that 


"2 the boor's name, was his particular friend and acquaintance ; 
Bf: that 


| 
| 
4 
| 


| 
: 


which he valued as a great rarity, and ſaid it coſt him ney 


. Americanus minor Carthazene, corpore eleganti & Alumi 


by the naked eye, popes, emperors, kings, 
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that he ſaw his wounds ſeveral times, when the ſurgeons dreſſe 
him, and was godfather to one or two of his children after hi 
recovery. 

When the Dr. was laſt in Amſterdam, he went to 
tavern, where the maſter was very curious in birds, and 
a great variety of uncommon ones; amongſt which, he ſhewel 
him a cage with a bird in it, a little bigger than a ca 


100 J. ſterling, the Dr. owns he never ſaw a more beautify 
animal in all his hfe, its body ſomewhat reſembled.a hawk, by 
its head and neck were bald like a vultur, only it had a fy 
ſhort feathers over its eyes, like eye-brows; its eyes were prety 
large, and the iris was of a very fine bright pearl - colour; th 
feathers of this bird were curiouſly mix'd with a great variety q 
very beautiful colours; the bill and head were ſhaped more [its 
the eagle than the vultur, tho' the Dr. took it to be of the lang 
kind, but of the ſmaller ſize; this bird was brought fron 
Carthagena in America, and may be deſcribed thus; Vun 
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concinne admodum variegatis; the Dr. preſumes that this bit 
can hardly be of the ſame kind with thoſe vulturs Monardes tel 
us of, in the iſlands near Lima in Peru, that prey'd on the 
cattle in the fields, if not carefully watched by their keepen: 
The Dr. did not ſee the cherry-ſtone in the King of Denmark! 
cabinet, which he was told, had ſome hundreds of heads engray'{ 
on the outſide thereof; but once in Holland, Anno 168), he wa 
ſhewn by an Engliſh gentleman, a cherry-ſtone of this kind with 
124 heads on the outfide thereof, ſo that you might diſtinguiſh 
and cardinals, by 
their crowns and mitres; it was bought in Pruſſia, where it wa l 
made, for 300 J. ſterling; whether this, or any other artificial il *© 
curioſities of ivory, c. before-mentioned, may compare with i © 
Homer's nut-ſhell ; or the 1vory-ants, and other little animals ſad ö 
to be made by Callicrates, whoſe parts were ſo very minute, that t 
no body could fee them, ſo as to diſtinguiſh the one from tix 
other, but he who made them; or the ivory chariot made ty . 
Mermecides, which a fly covered with its wing, and a ſhip b 
the ſame hid under a bee's wing; and if, what Pliny and Siu 


3 © GG. ©, x 


tells us, be true, whether the ancients have not out- done us It - 

ſuch kind of curioſities? The Dr. leaves it to others to detet- 

mine. | of 
T 


A yu 


RoYAL SOCIETY. 229 


ns Girl born Deaf and Dumb, taught to ſpeak, with 

1 *0 Obſervations; by Mr. Charles Ellis. Phil. Tran. 
Ne 286. p. 1415. 0 

R. Ellis having viſited Van Dalen at Haerlem, he ſhew'd 
M him, beſides his own daughter, a young girl, born deaf 
and dumb, yet taught by Dr. Amman to ſpeak very intelligibly; 
he heard her read Dutch and Latin; ſhe was about ſeven 

old. 
Here Mr. Ellis was defirous to ſee the 1ſt book printed by 
Coterus; but he found it was not Donatus, as the T1/criptiones 
Hollandice ſay, nor Virgil or Tully's offices, as others have 
xcquainted the world; but a Dutch piece of theology, printed 
A1 on one ſide of the paper; and aſter this is a ſingle page of 
Latin, entitl'd Liber Vitæ Alexandrs Magni, which made 
ſome take it to be ©, Curtius; but it is a monkiſh Latin of 
| that time; this, and the theology, were printed in the year 14303 
whereas the inſcriptions, and ſome authors have told us 
Cterus's picture, that printing was not invented by him till the 
ear 1440; but a picture of Coſterus before another Durch piece, 
bound up in the ſame volume, and printed 1432, bears the date 
of 1430, under which picture is the inſcription mentioned b 
Mr. Ray (only the date 1s ten years ſooner) and the tetraſtic, 
which was tranſcribed by the author of the inſcriptions from an 
efgies of Coſterus, which was then extant in a garden of this 
place, but it is not now to be found. , 

Mr. Ellis ſaw at Amſterdam a molt curious phyfic-garden, 
admirably furniſhed, and in excellent order; which, as contain- 
ing more ground, and having more foreign one far exceeds 
that at Leyden. Here he alſo ſaw two female children, joined 
together from the neck to the nave]; the Viſcera in both were 
double and perfect, the head only was fingle, but common to 
= look'd over the right ſhoulder of one, and the left of 
the other, 

At Maeſtricht, Mr. Ellis went into the quarry, which is 
larger than it has been deſcribed in one of the Tranſactions, 
being three hours in length, and one in breadth, and can ſhelter 
120200 men; it colt Mr. Ellis a fit of an ague, thro' its exceſſive 
calllneſs ; the ſtone dug out of this quarry, is much like our 
pawns and the Jeſuits have here a very fine chapel built 
of it. 

Franciſcus Linus's dials at Liege, the original of thoſe for- 
nerly in our Privy-Garden at London, are much decayed, there 

remain- 
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remaining none of any uſe, but that which diſtinguiſhes the hoy 
by feeling, and the globe which ſhews it in all other par d 
the world. 

At Namur there are no curioſities, but ſuch as are military 
excepting only the Cachot cut in the rock of the caſtle, wit 
apartments for 600 men, and all rooms of conveniency, as kit 
Sc. which was done by the order of Marſhal ZBoufflers, 9 
defend the garriſon from the bombs; and was the labour of four 
years: At Liege is Sir 7% Mandevil's tomb, whoſe epitaph 
1s alſo at St. 3 which may be difficult to be reconciled. 

At Bruſſels, Mr. Ellis law a young Friezland boy, of about 
five years of age, round the pupil of whoſe eye, they pretend, 
that there is naturally engraven Deus meus, and the fame in 
; Hebrew; this is look'd upon as a prodigious miracle in thoſe 
| parts; but, upon nicely ſurveying it, he could perceive, that i 

was only the iris of the eye, not join'd circularly, but laſk'd ou 

into Fimbriæ, which here and there might be thought to fam 

fome imaginary letters; as beginning at the lachrymal corner of 

f the left eye, there is ſomething reſembling D, I, and U, but no 
f a veſtige for the ſtrongeſt fancy to work out any more; nor any 
letter of Hebrew in the right eye, as they pretended ; Mr. Ell 
does not doubt, but as the boy grows up, Se chan may conjoin 

ain. 

2 here are very few natural curioſities at the Hague; but there 
an unparallel'd piece of art, which is performed by on 

Elizabeth Pyberg, who cuts in paper not only towns, as Lu 
. and Honuſſerdyle, but alſo faces of an exceeding likeneſs; ſhe 
| did King William and Queen Mary better than any limner, and 
| ſhe refuſed 1000 gilders for the pieces; and Mr. Ellis could uot 
think, but the Queen's drapery was point, (it was fo zen i 
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curious) till he had very carefully examined it. a 
| Animalcula in Water, the Solution of Silver, Cc. by : 
; M. Leewenhoeck. Phil. Tranſ. N“ 386. p. 1430. 1 


A OUT che latter end of July, M. Zeewenboeck obſerving Wil ce 
ſomething that ſhone in the water, which gently flows h be 
a canal thro Delft, and which is very clear, and almoſt of the i 
| colour of the Maeſe water; he took a glaſs- tube of almoſt a fort Bil Ab 
length, and a finger's breadth, which he filled with this water, Bl cn 
IF viewing it with a microſcope, he obſerved ſeyeral forts at d 
Ani malcula ſwimming therein, ſome of which he had nevet BY vi 
before met with; he viewed this water ſeveral times in one day, Bill pr 


but he could not diſcover the ſhining matter which he had * Ont 
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jn the canal; on the Ath of Auguſt he renewed his obſervations, 
and then he could fee in eight or ten places ſeveral ſmall particles 
ticking ſo faſt to the fides of the tube, that tho he put the ſaid 
water into 2 gentle motion, he could not remove them; where- 
upon, viewing the fame with his microſcope, he could plainly 
{ke thoſe particles, repreſenting a large bough, or branch of a 
tree, with a great number of ſprigs about it; moſt of theſe 
branches were faſtened with their ſtems to the fides of the tube, 
and ſeemed to ariſe out of a very ſmall particle of matter that 
was faſtened in like manner; that he might be further ſatisfied 
herein, M. Leewwenboeck took another tube, that was longer and 
broader than the firſt, and filled it with the ſame water, having 
firſt rinſed the tube once or twice; he viewed this water alſo 
ſeveral times, after it had ſtood 30 hours in the tube, and he 
again diſcovered the ſame fort of boughs, as complete and per- 
ſect as if you were to ſee the fame with the naked eye on a tree; 
and amongſt others, he obſerved one in ſuch a ee as if the 
thick branches from whence the reſt proceeded, lay juſt againſt 
his eye; he placed a microſcope before this laſt particle, with a 
deſign to obſerve from time to time, whether it would increaſe 
in bigneſs; after the ſpace of fix hours, he could not find that it 
was grown any bigger; and he obſerved, that the extremities of 
the twigs, which were about 20, were laden with little tranſpa- 
rent bubbles, whoſe diameters were twice as big as the ſaid extre- 
mities; having now likewiſe obſerved about the twigs, a ſort of 
tranſparent Animalcula of the fame ſize with thoſe bubbles; 
M. Leewenhoeck ſuppoſed, that the above-mentioned round bub- 
bles were the ſame with thoſe Animalcula that had taken their 
ſtation on the extreme parts of the twigs; and he was confirmed 
in that opinion, by perceiving the next day in the morning, after 
that the water had been 48 hours in the glaſs-tube, that moſt of 
theſe round bubbles were got off the twigs, and that a very few 
of the Animalcula were upon them, and there remained immove- 
able, whilſt he made his obſervations; 12 hours after this, he 
could not fee that the aforeſaid branches were grown larger; but 
he then obſerved, that ſeveral of the ſmall twigs were again 
inveſted with round bubbles, and an Animalculum that was 
adout 50 times as big as one of the bubbles, was running upon 
one of the branches; and foraſmuch, as the extremity of one of 
the twigs, where that Auimalculum had been, was again laden 
wh the faid bubbles, he concluded, tho' he had no ocular 


proof thereof, that the ſaid Auimalculum had dropp'd her young 
ones there, 
On 
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On the 6th of Auguſt, he took another glaſ-tube of above x 


foot long, and an inch in diameter; one extremity of which wa 
ſealed hermetically, that there might be no cauſe of ſuſpicion 
that theſe branches or twigs proceeded from the cork; and 
having rinſed the tube two or three times, he ſet it on his deſk, 


and viewed it ſeveral times, but he could perceive no branches, 


till after the water had ſtood above 40 hours in the tube; after 
which he took a microſcope, and faſtened it to the tube, to ſee 
whether the branches grew any larger, after the firſt diſcovery af 
them, Put as nicely as he . them, he could perceive ng 
alteration ; now, he could ſee on the extreme ew of the {aid 
twigs three or four, or ſometimes five round bubbles like roſe, 
by one another; and when one of theſe branches (which was 
only faſtened to the glaſs by its thickeſt extremity ) came to be 
removed by that ſmall motion, into which he put the water; al 
the five ſmall twigs-were likewiſe put into motion, and the ſame 
motion was allo imparted to the bubbles, tho' ſome of their 
ſtalks were ſo exceeding minute, that he could not fee how they 
were joined to the ſaid twigs; he poured out the water very 
gently from the glaſs- tube, with an intention that the branches, 
which were faſtened by their ſtems only to the ſides of the glas 
( whilſt their twigs were kept in a continual motion by the water) 
might lie along on the glaſs, in order to have them the better 
repreſented. | | q 
Plate VII. Fig. ). ABCDEF ſhews the ſaid particle, as it 
lies on the ſide of the tube; A the ſtem or root of the ſaid 
branch, whereby it was faſtened to the ſides of the tube; here 
ou may ſee what a vaſt number of branches and twigs there are 
in this ſingle figure, which, indeed, appears 1rreguJar upon the 
paper; whereas, in the water, where they were unravell'd, and 
could play free, it was a very agreeable fight, being in colour 
like oak, and beſet in ſeveral places with round bubbles, Juſt as 
if they were compoſed of ſuch particles; G and D repreſent ſome 
of the particles of the ſhape of a roſe, which ſeem to confiſt of 
round bubbles, as alſo H, tho' their ſtalks were ſo fine, that he 
could not perceive them to be united to the main, branch; how- 


ever, when that moved, they moved alſo; as ſoon as the water 


was poured out of the glaſs- tube, he immediately viewed the 
ſaid branch; and between two of the ſprigs BD and BE, he 
law two of the Animalcula ſwimming in & little water which 
remained unexhaled amongſt the twigs, and their ſhape was like 
that of the bubbles repreſented by H; during his obſervations, 


he diſcovered an exceeding ſmall particle, breaking off from 7 
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of the particles or bubbles under the ſaid letter H, and preſently 
it ſwam off with a little motion, but the whole ſpace of its pro- 

was not above a hair's breadth; the ſaid ſmall particle was 
certainly an Auimalculum, for he could plainly fee it turn and 
wind itlelf about; he alſo obſerved a little motion in another of 
theſe particles or bubbles, which reſembled a roſe, but it ſtill 
remained entire; on the ſides of the ſame tube, there lay ſeveral 
other ſmall branches, but not fo perfe& as thoſe repreſented in 
the 5th Pig · and when the water was poured out, they pp_—_ ; 
like Fig. 8. IK L, and Fig, 9. MNO: It cannot be ſuppoſed 
that theſe boughs, or little trees, proceed from a ſeminal matter 
in the water, but rather, that my are compoſed of that matter, 
which ranging in ſmall particles thro' the water, does by a kind 
of natural inclination unite, or coagulate, into one body ; and this 
will not ſeem ſurpriſing to any perſon, who has ſeen the like ex- 
periment in filing of iron; for if you apply that part of the iron 
which you file, and which ſtill remains warm, to the filings, it 
will immediately attract them, and they will hang down like a 
chain from the iron; nay, if you apply a magnet to theſe filings, 
the attraction will be much ſtronger. 

M. Leewenhoeck did ſeveral times diſſolve filver in 4qua- 
fartis, and as ſoon as he put it into the Menſtruum, he always 
found a great number of air-bubbles arifing from the ſilver, which 
before their ſeparation from the meta], were as big as a common 
pins head, or a grain of ſand ; theſe air-bubbles, as ſoon as they 
were ſeparated from the ſilver, and in proportion as they mounted 
towards the ſuperficies of the water, became ſmaller and ſmaller, 
nlomuch that they almoſt eſcaped the naked eye, and preſently 
ater they vaniſhed entirely; and this change happened, uſuall 
in the ſpace of three pulſations ; ſome of theſe air-bubbles laſte 
alittle longer; others again, tho' as big as a pin's head, burſt in 
pieces before M. Leewenhoeck's eyes, without leaving any other 
imaller bubbles behind them; for his further ſatisfaction in this 
matter, he prepared a glaſs-bottle, whoſe axis was an inch and a 
half thick, of the ſhape delineated by Fig. 10. A BCDE FG; 
whereof ABCD repreſents the greater bow] or globe, and 
ADEG the ſmaller, and F the bore or orifice of the glaſs ; 
M. Leewenhoeck placed this glaſs ſloping, having firſt filled it, a 
lttk above E G, with Agua fortis, whilſt it ſtood perpendicu- 
larly; and then he put into it two grains of fine ſilver, which 
ly at the bottom of the glaſs, in ſuch proportion as is expreſſed 
dthe ſaid Fig. at B, whereby all the bubbles proceeding from 
te filver muſt aſcend perpendicularly to C; being perſuaded, 
Vor. IV. 6 G g that 
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that when the quantity of air that was extracted from the fy, 
would arrive at C, it would remain there; and that in proponim 
to the ſpace the ſaid bubbles poſſeſſed, ſo much of the Agua ſuri 
would be protruded from the larger bow] to the ſmaller ore, 
now, when he ſaw that but very few more bubbles aroſe from the 
filver, he could very plainly perceive, that moſt of thoſe ar. 
bubbles that had been 41 did not only become. leſs befor 
they arrived at C, but were quite vaniſhed ; now that the file 
vas viſibly united to the 4qua-fortis, and had remained ſo for 
hours, there was as much air in the glais at C, as would fill th 
ſpace of three or four pins heads; whereas, there aroſe ſuch 
vaſt number of air-bubbles from the filver during its ſolution 
that M. Leewenhoeck was ſurprized what became of them, ſeeing 
they were in a manner vaniſhed, without leaving any traces behind 
them; he made the air in C to diſlodge by the orifice P, by 
raiſing the glaſs perpendicularly ; and then upon throwing three 
times as much filver, a vaſt number of air-bubbles continual 
aſcended towards C, but they were diſſipated before they could 
arrive at the top; and ſuch of them as were larger, and held ou 
till they came to C, did then burſt in pieces, without leaving ay 
veſtige behind them; excepting always as much air as would ff 
the ſpace of three or four pins heads; further, he put zo grain 
of ſilver into the ſaid water, without obſerving any other remark 
able difference, only that there remained at C, as much air i 
i quantity as an ordinary pea. A 
5 In theſe his obſervations, M. Leewenhoeck did likewiſe take 
A notice, that the larger the air-bubbles are, which ariſe from the 
0 filver, the faſter they mount towards the top of the glals; a 
. rhis alſo takes place, M. Leeden hoeck ſuppoſes, in what tht 
learned call Aer ſubtilis; viz. how much the larger the partie 
of air be that perſpire from our bodies, the faſter they alcend; 
and fo likewiſe in the deſcent of all heavy bodies towards thx 
| earth; as for inſtance, take two iron balls, one an inch in dis 
. meter, and the other five inches, and let theſe two iron balls fil 
| at the ſame time from the ſame height; M. Leewenhoeck's pol 
: tion is, that that ball, whoſe axis is five inches, muſt cut thro 
b column of air 25 times greater than that thro' which the one 1nd 
: ball paſſes; this being granted, he then ſays, that as thole tm 
columns of air, thro' which the iron balls muſt paſs, are a1 
25; ſo the gravitation of both the ſaid balls is as 1 0 12 
ſe now, that ball, which being 125 times heavier, and pi 
| thro” a column of air that is but 25 times bigger than the othe! 
muſt needs, he ſays, move quicker in its deſcent than the 
ball; 10 conſequently, muſt thoſe particles (ſuppoſing them ta x 
col 
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compoſed of the ſame matter) that are largeſt, perſpire firſt and 


{onelt thro? our bodies. * 
But to return; having firſt weaken d ſome of this Agua: fortis, 
thus impregnated with the ſilver, he put a little of it into a clean 
laſs· tube, and now and then he threw into it a little copper of 
the bigne ls of a grain of ſand; and then viewing the ſilver · water 
with a microſcope, he obſerved that the ſilver in this clear water 
was coagulated into ſuch bodies, as are repreſented by the above- 
mentioned trees, which coagulation we may call an inclination; 
and to give a better idea of this coagulation, there is repreſented 
a {wall particle of the ſilver, no bigger than a large grain of ſand, 
in Fig. 11. PORST; M. Leewenhoeck was ſurpriſed to fee, in 
a few ſeconds of time, ſuch a coagulation of branched particles 
(which were inviſible even thro' a good microſcope ) ariſing from 
2 feeming clear, diaphanous, and — matter; now, what 
ſhould occaſion ſuch a coagulation, inſomuch, that no ſilver ſhall 
remain in the water, was to him entirely inexplicable: From 
| thele {mall coagulated filver particles, M. Leewenhoeck was led 
to conſider the rich ſilver ſtone brought in ſmall fragments from 
the Meſt- Indies; whoſe particles are coagulated in juſt ſuch 
branches as appeared by E microſcope in the above - mentioned 


vater; from whence, he was more fully confirmed in his hypo- 
thelis, thjat when the parts of that ſtone were a fluid ſubſtance, 


the ſilver particles were alſo mix'd therewith ; and when the 
ſtone came to conſolidate, the filver alſo. coagulated in branches; 
juſt as we ſee it now lying in the ſtone, wherewith it is ſurrounded, 
and, as it were, impriſoned ; from whence ſeveral have imagined, 
that in proceſs of time the ſilver grew in the ſaid ſtone, 

M. Leewvenhoeck took a piece of gold, and throwing it into a 
proport ionable quantity of Aqua regia; in its ſolution he ſaw 
ar-bubbles aſcending in like manner, as in the filver; a little 
time after, he took tome of the Aqua regia thus impregnated, 
and laid it on a clean glaſs, to obſerve, after the mingled ſalts 
were coagulated, what gold particles he could diſcover therein 
when it was fair warm weather, the ſalts were for the moſt part 
coagulated, but in ſuch a variety of figures, that they were 
hardly to be accounted for; ſometimes repreſenting an exact 
hexangular figure, and by and by the very fame figures were no 
les irregular; the occaſion of which was, as M. Leewenhoeck 
luppoles, becauſe, the coaleſcence of new particles was not 
equal on every fide; but that which was the moſt remarkable 
was, that upon theſe ſalt particles, that were as tranſparent as 
low cryſtal, there lay other ſalt particles of a fine gold colour, 


6 2 and 


236 MEMOIRS of the 


and ſometimes they appeared to him, as if theſe fine gold colour 
ſalts were incloſed in the other falt particles; but when the vez. 
ther grew damp and moiſt, all the cryſtal ſalts were diflolye 
and the gold coloured ſalts were mix'd with the common peni. 
cles; M. Leewenhoeck took another little — of gold, that had 
been wrought by a goldſmith, and having beaten it very thin, he 
put it into the ſame glaſs, where the other gold was with the 
Aqua regia; and he obſerved, that a white ſubſtance war 
rated therefrom and ſubſided to the bottom of the glaſsy for a 
Aqua-fortis diflolves filver, whilſt gold eſcapes untouched, fh 
Aqua regia diſſolves gold, without affecting filver at all; fron 
henee he infer'd, that that gold was alloyed with ſome filver, 
which was the white ſubſtance ſeparated, as he ſaid before; the 
| piece of gold, that lay in the Aqua regia, would not unite t 
with ; whence he concluded, that there was too much gold and 

too little water, for he had made the glaſs ſo hot, that he could 

not handle it: Moreover, he took a ſmall piece of copper, and 

7 Putting it into Agua regia, where a little gold had been already 
E diflolved, he preſently obſerved that the Aqua regia began to 
operate upon the copper, as if it had lain in 2 the 

gold alſo united with the copper, but in much ſmaller branche 

| than filver in Agua: fortis; and he ſaw, that the gold coagulated 

/ ſo ſtrongly with the copper, that the water about the ſaid copper 
was quite diveſted of its gold colour; and after an hour's time, 

the water was ſo impregnated with the particles of the copper, 
5 that it aſſumed a green colour, and then the gold that lay about 
7 the copper might * perceived by the naked eye. 
b Again, M. Leewenhoeck took other Agua regia, that wa 
impregnated with ſo much gold, that it could diſſolve no more; 

and he obſerved, that the coagulated ſalt particles were of a 

exceeding fine gold colour, being compoſed of extremely fmal 

particles, and the corners or angles were very regular; he plac 

thoſe ſalts before his microſcope, and they appeared of {uch4 

figure and texture, as if it had — a piece of gold newly taken 

out of the mines; now, in order to expoſe to view the coagulatec 

| ſalt particles in their firſt coalition, he put the ſaid impregnated 

" water on a clean glaſs, and then cauſed part thereof to run offthe 
c glaſs again, that the remainder might lie as thin as poſſible l 
the glaſs without touching it; M. Leewenboeck ſuppoſing, thi 

by the ſaid water lying thus thin, the ſalt particles might coagy 

i late the more —＋ he obſerved afterwards, that molt d 
5 thoſe ſalt particles were hexangular, tho' ſo exceeding minute 
that they almoſt eſcaped the naked eye ; and ſeveral of them 
| regul 
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Jar hexagons, as repreſented in Fig. 12. A, B, C; Fig. 12, 
* F; Fig. 14. G, I. I; Fig. 15. K, L, M; and Fig » 
VO, P; moſt of theſe figures were as tranſparent as glaſs, and 
il of them were ſurrounded with a liquid matter, ( ſomewhat of 
gold colour) that did not exhale, tho' the weather was ve 
warm and dry; moreover, he ſaw a vaſt number of particles 8 
excceding ſmall, that their ſhape was not diſtinguiſhable, tho? 
te likewiſe took them for falt 3 the rather, becauſe he 
could not obſerve any of theſe ſmall ſalts Pine near the aforeſaid 
krge ones, wh ich, thro! the ſympathetical inclination of homo- 

eous bodies, he concluded to be compoſed of a congeries of 
ach ſmall ones: He alſo ſaw other — that were not pellu- 
cid at all, which he ſuppoſed were ſurrounded with ſo many 

old particles, that they were not only of an irregular figure, but 
gold P 2 
were alſo opake z ſeveral of theſe ſalt _ were more protube- 
rant in the circumference than in the middle, and had allo ſeveral 
riogs, which confirmed M. Zeewenboeck ſtill the more in his 
opinion, of the ſecret inclinations of homogeneous bodies; and 
thus in their increaſe, they preſerve the ſame ſhape, which the 
fngle falts had put on at their firſt coagulation : M. Leewenhboeck 
allo put a little piece of copper into ſuch water, and he obſerved, 
that immediately the gold had united itſelf partly with the cop- 
per, but the Aqua regia, had not ſo much power over the copper, 
2s to protrude out of its ſubſtance ſo many air-bubbles, as it 
might otherwiſe have done, had there not been ſo much gold 
therein; the water thereupon aſſum'd a greeniſh colour, and all 
the yellow colour was turned into coagulated gold, inſomuch, 
wa WY that the gold might be diſtinguifhed from the copper by the 
re; naked eye; particularly, the extreme parts of the little boughs, 
n vbich were formed by the coagulated gold; tho' the ſaid gold 
mal <onfilted of particles fo very minute, that they did not ap 
e larger to a good microſcope, than the ſmalleſt grains of — jr | 
io the naked eye. 
ker When M. Leeuenboeck had weakened with rain-water the 
tet ua regia, which had been impregnated with a great deal of 
a gold ; and had then put into it a bit of copper he obſeryed, that 
een a ſhort time the gold was coagulated or united with the copper, 
eu and that the water was turned to a light green: He alſo obſerved, 
ta that the ſmall twigs of theſe coagulated particles were not of a 
. * gold colour; from whence he infer d, that there was cop 
ended there with; the ſaid Aqua regia, which had been im- 
u Fregnated with gold, having remained ſome days in the glaſs, 
" he perceived, that where it was thickeſt, it was covered * a 
ul | Im 
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with the other, but now and then coagulated into branches; and 
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film or ſkin; and that moſt of the ſalts, when the weather ga 
not warm, nor the ſun ſhined, were diſſolved, and much mum 
in rainy weather: Moreover, M. Leewenhoeck expoſed the gab 
with the {aid water to ſuch a degree of the heat of the fire, thy 
the ſalts evaporated in ſmoke, and that part of the glaſs where 
there lay leaſt of the Agua regia, aſſumed a colour that un 
ſomewhat upon the red; but where the ſaid water lay thicker, he 
could not ſee the fine ſhining gold with the naked eye; but u 

raiſing that glaſs, where the gold lay, higher to the light 4 
the microſcope, he ſaw that the gold particles were not. united 


where the gold particles were not thus ws 919 they were ſ 
very {mall, that how nicely ſoever he viewed them, they eſcaped 
his ſight; and tho' there lay together more than x,000,000,000 
of theſe ſmall particles, all of them did not make a body that 
was bigger than a fingle grain of large ſand; where this matte 
lay thin and diſperſed, he obſerved Nat its {mall particles wer 
ſuch ſolid and compact bodies, as did not admit the leaſt ray of 
light; and where they lay fingle, he ſaw other particles {ll 
{maller, whoſe bodies were more looſe, but M. Leewenboek 
ſuppoſed that theſe laſt were ſome particles of that matter, which 
the Aqua regia had left behind it: Now, after that the {ail 
Aqua regia had remained on ſome of the glaſſes ſeveral day; 
and the ſalt particles for the moſt part were changed into a flud 
ſubſtance; he obſerved amongſt ſeveral of the — branches 
ſmall diſtinct particles, which he ſuppoſed to be gold, tho by 
reaſon of their minuteneſs, he could not perceive their colour; 
to ſatisfy himſelf herein, he took a ſmall glaſs-bubble, with a 
much Aqua regia impregnated with gold, as was ſomething 
bigger than a large pin's head; and he ſet it over ſuch a ftrong 
fire, that both the glaſs and gold were ready to melt; and then 
viewing the glaſs, he ſaw very plainly, that a ſmall portion d 
the ſaid gold was coagulated into branches, and that theſe coagu 
lated particles were round knobs or bubbles, which were diſperſ 
in great numbers over the whole glaſs; in ſome places clok 

ether, in others thinner, of different fizes, and ſeveral of them 
1o ſmall, that tho* he viewed them thro' a good microſcope, te 
in a manner eſcaped his obſervation; inſomuch, that it is almo 
impoſſible to conceive, unleſs one has had ocular demonſtration 
thereof, that ſuch vaſt numbers of gold globules could proceed 
from ſo ſmall a quantity of matter; and who knows how many 
more gold particles muſt coaleſce in melting, to compoſe one d 


theſe minuteſt globules ; now, tho' the ſmall gold particles * 
50 
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iſcover'd, when ſurrounded with Agua regia, yet the 
4 colour of them all could be caſily ſcen (except - 
ing only the very minute globules) appearing like ſo many 
complete round pellets, | ; | 
jn winter, when thoſe ditches, in which M. Leewenboeck 
had ſeen a deal of that green weed, called duck-weed were 
cover'd with ice, he ſaw but very little of it, and what he ſaw 
had a very ſmall leaf; upon this, he thought it might be poſ- 
ible for thoſe green weeds to ſpring from the earth in warm 
weather, tho” it did not ſeed upon the ground, nor increaſe in 
bigneſs there; for ſuppoſing, as it really happens, that theſe 
weeds in warm weather, by the rarefaction of the particles of 
zir in their veſſels are driven up to the ſurface of the water, 
the ſame weeds by the contraction of the air in cold weather 
will become heavier than the water, and conſequently fink to 
the bottom; and according to the change of the weather, have 
their viciſſitudes of emerging or ſubſiding: To be convinced 
of this riſing and falling of the green weeds, take a ſmall glaſs- 
bubble, ſuch as that repreſented by Fig. 17,.QRST, leaving 
the {mall orifice at T open for the water to run in and out at, 
and let this bubble be put into a veſſel with water; and you 
mall find, that by the dilatation of the particles of air within 
the ſaid bubble in ſummer, it will riſe to the ſurface of the 
water; whereas the ſame air, thro' its elaſticity, being con- 
trated in cold weather, will make room for the admiſſion of 
a maſs of water ſo much heavier than itſelf into the taid bub- 


ble, and then 1t will ſubſide. 


The Seeds of Oranges, Sc. by the Same. Phil. Tranſ. No 28y. 
p- 1461. 

Leewenhoeck had ſeveral times open'd the kernels of 

* oranges and lemons; and he often found that what we 

cali x ſtone, kernel or ſeed, is improperly ſo call'd; and that 
aſter ſtripping it of the ſkin or membrane, we ſhall frequently 
find that two ſeeds are inclos'd therein; to wit under the ſkin, 
and without fide of the kernel there is a ſmall ſeed, ſuch as 
bad not occur'd to him in other ſorts of ſeed; it is true, that 
you ſhall often find in hazel-nuts, almonds, peach and apri- 
cock Kernels, a double ſeed, but then each of them is inclos'd 
n 2 ſeparate membrane, having no communication with each 
aher, — by a bare contact; whilſt each has a diſtinct ſtalk 
or ſtring, by which conſequently they receive their proper nou- 


uſhment. 
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riſhment; EF Fig. 19. ſhews the ſame ſeed ſeparated from it 
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In November, M. Leewenhoeck had a preſent made him at 
Surinam oranges; in the firſt he open'd he found 38 complete 
kernels, but in neither of two others could he meet with four 
good ſeeds; he open'd ſeveral kernels of the firſt orange, on 
of which, inclos'd in its membrane, is repreſented by ABC 
Plate VII. Fig. 18. after ſtripping one of theſe kernels of the 
outer membrane, he diſcover'd that there lay a ſtring under 
it, that caus'd a little protuberance in the firſt {kin repreſented 
in the {aid Fig. by A BC; from which ſtring, not only the 
feed, but allo the plant within it receiy'd its increaſe and noy. 
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firſt and hard membrane, which is only defign'd, as M. Jer. 
2wenhoeck ſuppoſes, for the defence of the inward part, 
whereas, nuts, almonds, peach-ſtones, Sc. are arm'd with 
ſtrong thick ſhells; FG repreſents the aforeſaid ſtring, which 
he ſeparated a little from the ſeed itſelf, to render it the more 
viſible ; and it is not only join'd to the feed at E, but extend; 
its ſmall veſſels alſo thro' the ſecond membrane from F to- 
wards E the ſeat of the plant, thence to receive its nouriſh: 
ment; but thoſe veſſels are ſo exceeding fine and minute, that 
you loſe fight of them before you can trace them to their ori 
gin; now we may certainly conclude, that the ſaid ſtring dos 
actually comprehend in itſelf as many diſtin veſlgls, as arc Wl, 
to be found in the orange-tree when arriv'd at its full maty- 
rity; for if all theſe veſſels were not in the young plant, WW. 
whilſt it lies involv'd in its mother's, viz. the kernel's Matrix, 
whence could they afterwards proceed? M. Leewenhoeck \uc- 
ceeded ſeveral times, but not without a great deal of trouble, Wi: 
in diſcovering the veſſels within the ſaid ſtring ; Fig. 20. HIK Bi, 
L M N-repreſents a part of the ſame ſtring cut a-croſs, which 
Fig. 19. FG ſhews entire, and in its whole length; the fal 
particle of the ſtring at HI MN has abundance of exceeding n 
{inall veſſels, but very hard to be ſeen; about I K LM they r 
grow larger, and conſequent]y are more viſible; and thus you 8: 
may ſec a great many, tho' not all the veſſels; after he hat ir 
made this obſervation, he bethought himſelf, whether theſe g 
great veſſels were not the origin of the contexture of that f 
membrane, which covers the ſeed; and on the other fide, . 
whether the former repreſented by HIMN did not feed the Wi: 
ſeed and plant. | 3 I 

Fig. 21. O PQ repreſents a piece of another ſtring of n Wi: 
orange kernel cut a-croſs plac'd before another microſcope; 4 F 
STV that part of the hard membrane that — * 
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VQW faintly ſhews, that vaſt number of fibres, particularly 
at CW, which nature uſes in the contexture of ſuch a ſmall 
ſtring, which made M. Leewenhoeck ſuppoſe, that e. 
fbres repreſented by Q W were defign'd to add a ſtiffneis an 
ſolidity to the outward membrane, tor the better defence 
be internal veſſels; he often obſerv'd, that the outmoſt mem- 
brane KS T V did compreſs the ſtring ſo cloſely, that there 
remain'd but little ſpace between them; in the ſame Fig. 
X1Z repreſents that membrane, which ſurrounds the kernel 
or ſeed and the plant; and all the membranes are very thin 
particularly the innermoſt of them; upon cutting ſuch a ſee 
or kernel a-croſs, one would take the particles of which it is 
compos'd, to be nothing but irregular globules ſqueez'd or 
comprels'd cloſe together. EIS 

Fig. 22. AB repreſents ſuch a ſeed diveſted of its membranes, 
zd which ſeem'd to have but one plant within it; whereas, 
he has often ſeen under the membranes another ſmall plant, 
which lay as if it was ſqueez'd into the ſubſtance of the ſeed, 
and fo 1s not to be ſeen till the ſecd is ſtripp'd of its mem- 
branes, contrary to what M. Leewwenboeck has before hinted, 
concerning nuts, peaches, almonds, £9c. which, where there 
1s double ſeed, lie entire and diſtinct in their proper mem- 
branes; he has likewiſe oblery'd under the membrane of an 
orange-kernel three diſtinct ſeeds with their plants, whereof 
lome indeed, were larger than the others; theſe ſeeds with 
their inclos'd plants are eaſily divided into two lobes or diſtinct 
parts, inſomuch that they do not ſeem to have been united, 
but only where the ſmall plant lies; ſo that the whole kernel 
AB was fram'd by nature for no other uſe, as he ſuppoſes, but 
to nouriſh the tender plant within, till it is able to ſtand alone, 
and draw its ſubfiſtence from the earth about it; having ſplit 
the ſeed A B into two parts, one of which is repreſented by 
Fig. 23. CDE E, together with part of the plant, which would 
have become a tree {ticking cloſe to it, you may ſee the plant 
ulclf at C, no bigger than a grain of And to the naked eye; 
the counterpart of the aforeſaid kernel is repreſented by 
Fig. 24. GHIK, and G the little pit or bed of the plant; and 
In the {aid figure between H and K the concavity wherein the 


ſecond ſeed alſo lay, as likewiſe between D and F Fig. 23 
This fight was wholly new to M. Leewenboeck, tho' he had 
uſſeted ſeveral ſorts of ſeed before; viz. to ſee in the mid- 
dle of one ſeed or kernel another complete and perfect ſeed; 
ipectally when he conſider'd that from the veſſels, ariſing from 
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ner that part of the plant which is to be the body and ro 
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the ſtring, and diſperſing themſelves thro' the membr” if 
both the kernel and plant are produced; and yet the wil 
veſſels muſt inſinuate themſelves into the very heart ofthet 
ſeed, before they can produce a ſecond lodged within it; 
ing ſuch a ſmall plant as is repreſented by Cin Fig. 23. befor 
microſcope, he had it delineated, as may be teen in iure | 
Fig. 1. LMNOPQ; whereof QLM is partly that wh 
nature intends for the body and root of the tree; NOP 4 
leaves, wherewith the young plant is already provided; if 
OP is that part of the leaf, which is next the ſight, and for 
what protuberant, by reaſon of the ſmaller inclos d leaves; M 
and PQ ſhew the two fides of the plant torn off from the kaif 
nel, to which it was united, and from which it received 
nouriſiment; moreover, he turned the ſaid young plant a li 
about, as it ſtood before the microſcope, in order to repref 
the two largeſt leaves; whereas, in the former poſition he tc 
ſee but one of them. oe. 

Fig. 2. S TV repreſents the ſaid two large leaves; betwei 
which. "— to all appearance, a great many ſmall or 
are ſhut up; and when he came to cut the leaves accroſs, 
they lay involv'd in the bed of the plant, he imagin'd that! 
ſaw the {aid ſmall leaves; and in cutting, after the fame mz 


of the tree, he diſcover'd within the ſmall particle, d 
which was defign'd for the pith, and even the wood itſelf, a 
all as plainly, as if he had been viewing with his naked eye 
young plant of an inch thick, 

Fig. 3. WX YZ repreſents the texture of the pith, as 
appear'd to him; wherein you may obſerve a great many {ma 
particles, which at firſt fight, one would be apt to take 
irregular globules, but placed in a right line, and all of the 
of a greater length than breadth; theſe M. LZeewenboedk tot 
to be nothing elſe but ſmall tubes or veflels, whereby t 
plant receives its nouriſhment, and perhaps, every one 
them is cover'd with a diſtinct membrane; the patts whic 
compoſe the pith of the plant are not to be diſcover'd, un 
you cut off a piece from the ſeed with a ſharp knife, 1 
place it immediately before the microſcope; for all. its moiſtu 
is ſo ſoon exhald, after it is cut, that one cannot poſſib 
make any obſervation; moreover, on the 19th of Novem 
about ſeven o'clock in the evening for further ſatisfaction, 
took a little * imo which he put ſome ſcour! 
white ſand, which was very dry, only that it was fomem 

| jor 
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moiſten'd by the ſeeds newly taken out of an orange, which 
he mixed there with; afterwards, he carried the box in the day 
time in his fob, and all night he placed it within a large tin 
bottle filld with hot water, by which means the little box was 
kept warm till the morning; and after repeating this for three 
days following, he open'd the box, and took our one of the 
ſeeds, but could not diſcover any change therein; on the 25th 
of November about fix o'clock in the eyening, aſter that the 
land and ſeeds had been kept fix days in a continual warmth, 
he open'd the box again, and he 6bſery'd that the root was ſhot 
forth a ſmall matter out of the membranes of the ſeed, as may 
be ſcen in Fig. 4; AB being that part of the plant, which 
was to become the root; and BCD the reſt of the ſeed in- 
yolv'd in its membranes ; moreover, he took another ſeed out 
of the {aid box, which having cleans'd ftom the ſand, and ſe- 
ated from its membranes, he took the two lobes of the 
— that incloſe the plant, as in Fig, 23 and 24, and with fine 
pins he parted them a little aſunder, to ſhew the top of the 
plant repreſented in Plate VII. Fig. 25. OPQ, * 
Fig. 5. EEG HI repreſents the ſeed, which bad lain fix 
days in the ſand, and was diveſted of its membranes; E F 
neus that part which is deſtin d for the root; E G and I F are 
thoſe parts, from which the 3 receives its nouriſh- 
ment; and which by two pins K and L are divided from each 
other, to diſcover that part of the inclos'd plant, which will 
become the body of the tree, which is repreſented by H, and 
may be obſer'd with the naked eye. 

Fig. 6. NOPQR ſhews how far the ſeed can ſhoot out 
ts root in 12 days, which is alſo diveſted of its membranes, 
and placed fideways before the glaſs, that the ſtrings, whereby 
the two parts of the ſced are united to the plant, may be the 
more call diſcover d; NOR ſhews the root; OP and QR 
the ſced or kernel divided into two equal parts; OR the 
ſtrings united to the plant, from which it draws its firſt nou- 
nſkment; upon cutting thoſe ſtrings a-croſs and cloſe to the 
plant, he found in each ftring three veſſels, thro which he 
concluded, that moſt of the nouriſhment was deriv'd from 
the ſced to the plant; he ſeparated the two parts of the ſeed 
with two pins, that they might be the better view'd by the 
naked eye, as may be ſcen in Fig. ). where ST X ſhews the 
wot; T'V and WX the two halves of the kernel, and Y that 
part which is to become the body of the tree, much Jarger 
an H Fig. 5, | 
Hh: Afier 
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After M. Leewenhoeck had proceeded with his copper · box | 
about 18 days, in the manner aboye-mention'd, he open'd the Wl 
fame which is repreſented by Fig. 8. ABCDE; C the ſs, Mb. 

| 


and plants as ſprung above the ſurface of the ſand, Fig, , 
F GH ſhews the cover of the ſaid box, out of which having 
ur'd all the ſand, he obſerv'd that all the moiſture-was erz. 
porated from it, which doubtleſs was extracted by the ſeed, 
of which he had put 16 into the ſaid box; and all of them 
ſhot out their roots and produced plants, ſome of which were 
bigger than the reſt; and two or three of the ſeeds produced 
— plants; and amongſt them was one that yielded three 
ants. 

Fig. 10. AAA repreſents the ſaid three plants; and BBB 
the three roots; both which were confus d and jumbled toge- Wl 
ther; which he attributed to the preſſure, and too great near. Wl | 
neſs of the other ſeeds; when M. Leewenhboeck obſerv'd hoy WR + 
dry the ſand was, which he had pour'd out of the box, be 
fuppos'd, that if he had put a little more water into the ſand, il | 
or — ſeeds, there would have been a greater increaſe both Wl : 
of the plants and roots; therefore he took a glaſs-tube, that Wl | 
was large enough to hold the ſand conveniently, and hermeti- Wi | 
cally ſeal'd at one end, and about twice as long as is here te. 
preſented in Fig. 11. IK LMNO,; in this tube he put five o Wi « 
fix ſeeds, and he laid between each of them a little wet ſand, i 
which was very fine and white, and of that ſort which is ud, 
for the making of glaſs, which he had always kept dry for . 
abore 12 years; he proceeded with this tube, as he had done Wi * 
before with his copper-box, having ſtopped it with a piece of Wl © 
cork as in LPQM: On the 10th day he obſerved, that the Bill | 
ſeed was come to ſuch maturity, that the part which nature Wil - 
intends for the body of the tree, was grown up as high as the Wl | 
cork ; and upon the 12th day it appear'd, as repreſented u 
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the ſaid F g RST; having done this, he took the plant out 
of the glaſs-tube, which is repreſented in Fig. 12. ABCDE 
FG H; only obſerve, that this plant had but one root A CDH 
but becauſe others had more roots, they are repreſented by 
BC; here F G ſhews that part which is to be the tree; DB 
the ſeed or kernel, which being ſurrounded with its mem 
brane, he took off, the better to expoſe to yiew thoſe parts 
that ſerve for the nouriſhment not only of the root, but of 
upper parts of the plant likewiſe; as alſo the ſhort ſtring D. 
Fig. 13. K LMN ſhews a ſmall part of the great root; ! 
appeared as thick and as large as the ſpace between K and 3 ; 
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and the ſmall roots a — growing out of the ſides of the large 


root, as is repreſented between M and N: Thus we may ſee with 
i Wl the naked eye, how a ſmall particle no bigger than a coarſe 
. Wl grain of ſand (as the plant is repreſented by C Pl. VII. Fig. 23.) 
p is increas'd in bulk, within the ſpace of 11 days, as has been 
i WH zccady ſhewn in Fig. 12. AH GF; and all this is brought 
0 about by heat and moiſture in a cloſe veſſel; which is a plain 
m diemonſtration, that the plant and all that belonged to it was 
e adually in the ſeed; that is to ſay, not wh the young plant, 
od WH its body, root and fruit, but even its feeds alſo, to perpetuate 
ee the pecies. 

In December he took another glaſs tube ug and larger 
3 WH than the firſt, as Fig. 14. ABCDEFGH, which he ſtopp'd 
e. it both ends with a piece of cork, boring a little hole in the 
4 upper cork, he filled the tube a little higher than B G with 
"W dry ſcouring ſand, which he firſt moiſten'd with a little rain 
he WW water ; only you are to obſerve, not to make the {and too moiſt, 
d, WY becauſe the ſeeds will rot; nor too cloſely compreſs it, leſt it 
th WJ ſhould hinder the young plant from puſhing Geth its root or 


branches; in the upper part of this ſand thus diſposd, 
M. Leewenboeck ſet two kernels of an orange brought from 
Curacao, ſome days after they had: been taken out of the ſaid 
orange; and being drier than the others, they conſequently 
requir'd a longer time before they could ſprout out; but in 
the ſpace of three weeks, by the warmth of his body only, 
they germinated, as is repreſented in the ſaid Fig. by BC FG; 
and pouring out ſome of the ſand, wherewith the ſeeds were 
corer d, they appear'd as in BCG; between AB GH are re- 
preſented the long roots with their ſmall twigs and branches 
againſt the fides of the tube: Afterwards M. Lee wen hoeck 
had obſerv d but very little change in the plant for ſome days; 
the reaſon of which, he ſuppos d to be, that all the moiſture 
vas exhauſted by the plant; wherefore, pouring a little more 
tain · water upon the ſand, the plant grew bigger; inſomuch, 
that in five weeks time it was got almoſt to the uppermoſt 
cork DE; and the roots alſo were ſpread into more branches, 
and had not only extended themſclves to the lower cork ; but 
one little root had infinuated itſelf between the cork and the 
glaſs, and had there ſhot forth another branch; whereas, the 
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ind that part of the tender plant, which nature has — 
for the tree is not able to perſorate or burſt it aſunder, as hap- 
pens in the plants of nuts, almonds, peaches, Wc. W 
this 


external membranes of theſe ſeeds are very thick and hard, 
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this plant does not ſpring up in a right line thro' the 
—_—_ bur out of its des, — be Ren in Fig. 12. — 
D and F, and in Fig. 15. between N and O. 

Aſter that one of theſe ſeeds had lain near ſix weeks, ſhut up 
in the glaſs-tuhe, and grown in Fee. to that time; 
M. — _ obſerv'd, that — 5 | = — _ withered or 
corrupted ; whereupon, opening both the cor ring out 
the — which bee ons eaſily away, a wil hom 
of the root had fo inſinuated itſelf into the cork, that he could 
not ſeparate them without ſome violence. | 

Fig. 15.1 K L MN OP repreſents the {aid whole plant, whereof 
LMN ſheus the body; M the three leaves it had put forth 
a-top; I KL the root, with its twigs and ſhoots; L NO the 
feed, or kernel, ſtill ſurrounded with its membranes; and laſtly, 
IP ſhews the cork that ſtopp'd the bottom of the tube, together 
with the root ſticking thereto. | 

Now, if we renew the compariſon (which M. Leewenhoeck 
formerly made) between the Animalcula in Semine naſculim, 
and theſe plants; tho theſe Animalcula are 1,900,000 time 
{maller than a plant in an orange-kernel; and tho' we canndt 
make our obſervations of the growth and increaſe of the aid 
Animalcula, from time to time, in their mother's matrix; yet, 
we may certainly conclude, that the laws which the wiſe creator 
of all things has preſcribed to himſelf, in the production both of 
animate and inanimate creatures, are homogeneous and uniform; 
and that as the earth is the common Marrix of plants, fo is the 
Tuba Fallopiana in moſt of thoſe animals that are formed «x 
Sempne maſculinoz for, as the animals in the Matrix receivg their 
nouriſhment and increaſe by a ſtring, till they are brought into 
the world, fo are all feeds (at leaſt, as far as we know) ſupported 
and nouriſhed by a like ſtring; and the ſeeds thrown into the 
ground do again, by the ſame ſtring, whereby they received their 
increaſe, convey nouriſhment to the ſeed or kernel. 

M. Leewenboeck had diſcovered, that there are ſome Ain 
enla which have no males amongſt them; and the ſame is alh 
obſervable amongſt a few ſpecies of fiſh; theſe Animalculs and 
fiſhes may be compared to ſome ſeeds, which have no other {ub- 
ſtance in them, beſides the plant itſelf, and the membranes that 
invelope it; ſuch are the ſeeds of the beech · tree, as alſo thoſe d 
creſſes; M. Leewwenhoeck alfo diſcovered the ſtrings of the wb 
_ and cheſnut-ſeeds, whereby nouriſhment, Sc. is derived v 

em. 
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| Now, fince M. Leewwenboeck could, with a little ſand and 
vater {hut up in a copper-box or-glaſs-tube, and a moderate heat, 
bring certain ſeeds to maturity, which in our climate are of a 
Jong and tedious growth; he from thence concludes, that he 
knows no other ſecret in vegetation, but a complete heat of the 
ſun, and a juſt quantity of Water; nay, he does not ſtick to tay, 
that the increaſe and nouriſhment of all plants is included in 
water; for, let the barren and unfruitful downs in Holland, that 
conſiſt of a very fine ſand, be brought to ſuch a level, that they 
lie but a foot higher than the moats and ditches round them, to 
that the rain-water does not drain away as it falls, ſuch land will 
not only produce good graſs, but even rye, barley, and ſeveral 
other ſots of grain. = N 


0lſervations upon the Parts and Uſe of the Flower in Plants; 
by Mr. Samuel Morland. Phil. Tranſ. No 287. p. 1474. 


. has been long ago obſerved, that there is in every particular 
ſeed, a ſeminal plant conveniently lodged between the two 
lobes, which conſtitute the bulk of the teed, and which are 
deügned for the firſt nouriſhment of this tender plant; but 
Dr. Grew is the only author, who has obſerved that the Farina, 
a fine powder, which is at its proper ſeaſon ſhed out of thoſe 
Thece or Apices ſeminiformes, which grow at the top of the 
Lamina, does in ſume meaſure perform the office of a Semen 
naſculinum, which he ſuppoſes only to drop upon the outſide of 
the Urerus.or Vaſculum ſeminale, and to impreguate the included 
feed, by ſome ſpirituous emanations or emergetical impreſs: 
What is now the ſubject of enquity is, whether it be not more 
proper to ſuppoſe, that the ſeeds which come up in their proper 
Inducra, are at firſt, hke the unimpregnated Oua of animals; 
that this Farina is a congeries of ſeminal plants, one of which 
mult be conveyed into every Ouum, before it can become prolific; 
that the Srylus, as Mr. Ray calls it, or the upper part of the 
Tiſillum as Mr. Tournefort calls it, is a tube deſigned to convey 
theſe ſeminal plants into their neſt in the Ova; and that there is 
lach a vaſt provifion made thereof, becauſe of the odds there are, 
whether one of ſo many ſhall ever find its way into, and thro' fo 
narrow a Conveyance z to make this ſuppoſition the more credible, 
Mr. Morland lays down the obſervations he has made upon the 
ftuation of theſe SHamina, and the Stylus in ſome few ſpecies of 
Plants. 1. In the Corona smperialis, where the Uterus or 
Haſculum ſeminale of the plant ftands upon the centre of the 
boxer, from the top. of which ariſes the Sus; the Ka/culum 

ſemi- 
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ſeminale and Stylus together repreſenting a Piſtillum; round 
this are planted fix SHamina; upon the extremities of each of 
Theſe are Apices, ſo artfully fixed, that _ turn every way with 
the leaſt blaſt of wind, being in height almoſt exactly equal to 
the Stylus, about which they play, and which in this wy; 
manifeſtly open a-top, as it is hollow all the way; to which we 
may add, that upon the top of the Stylus there is a fort of tuſt, 
conſiſting of pinguid Villi, which Mr. Morland ſuppoſes to be 
placed 5 Mr? to catch and detain the Farina, as it flies out of 
its Thece#; from hence he alſo ſuppoſes, that the rain either 
waſhes it, or the wind ſhakes it down the tube, till it reaches 
the Vaſculum ſeminale. 2. In the Capri. ſolium, or honey-ſuckle, 
there riſes a Stylus from the rudiments of a berry, into which it 
is inſerted, to the top of the monopetalous flower; from the mid. 
dle of which flower are ſent forth ſeveral Stamina, that ſhed 
theit Farina out of the caſes upon the orifice of the Stylus, which 
in this plant is villous or tufted, upon the ſame account as the 
former is. 3. In Allium, or common garlic, there ariſes a tr. 
coccous Urerys or ſeed - veſſel, in the centre of which is inſerted : 
thort Stylus, not reaching ſo high as the Apices, which thu 
over-topping it, have the opportunity of ſhedding their globule 
into its orifice the more eaſily; for which reaſon, he could dil: 
cern no tuft on this, as on the former, to enſure their entrance, 
that being provided for, by its ſituation juſt under them. 
Nothing can be more natural than to conclude, that where 
fine powder is curiouſly prepared, carefully repoſited, and ſhed 
abroad at a peculiar ſeaſon; where there is a tube planted in ſuch 
a manner, as to be fit to receive it, and ſuch care in diſpoſing 
this tube, that where it does not lie directly under the cafes that 
ſhed the powder, it hath a peculiar Apparatus at the extremity 
to enſure its entrance; ſo that nothing can be more genuinely 
deduced from any premiſes, than it may from theſe, that ih WW 
powder, or ſome of it, was defigned to enter this tube; if theſe f 
Stamina had been only excretory ducts, as has been hitherto - 
ſuppoſed, to ſeparate the groſſer parts, and leave the juice * 
deſigned ſor the nouriſhment of the ted the more reſerved, what 
peed was there to lodge theſe Fæges in ſuch curious repofitories! By a 
They would have been conveyed any where, rather than uber ng 
there was ſo much danger of their dropping into the ced-relle 
again, as they are here; again, the tube over the mouth 
which they are ſhed, and into which they enter, leads alu 
directly into the ſeed-veſſel; to which we may add, that th 
tube always begins to die, when theſe Thecæ are emptied of = 
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ts; if they laſt any longer, it is only whilſt the globules, 
hich enter at oa orifice, may be pad to have Eniſhed 
their paſſage; now can we well expect a more convincing proof 
of theſe _ being deſigned to convey theſe globules, than that 
they wither, when there are no more globules ro be convey'd ? 
And could it be ſhewn that the Ova, or unimpregnated feed, are 
always to be obſerved without this ſeminal plant, the proof would 
wiſe to a demonſtration; but Mr. Morlznd having never. dif. 
cerned this, he recommends the enquiry to others; tho? in the 
mean time, he had made ſome ſteps towards a proof of this ſort, 
and had met with ſome ſuch hints as made him not deſpair of 
being able to do it; for, not to inſiſt * this, that the ſeminal 
plant always lies in that part of the ſeed, which is neareſt to the 
inſertion of this Sylus, or ſome propagation thereof into the 
ſeed-veſſe]; he diſcovered in beans, peaſe, and Phaſeol;, juſt 
under one extremity of what we call the eye, a manifeſt perfora- 
tion ( diſcernible by the larger fort of magnitying glaſſes) which 
ads directly to the ſeminal plant, and at which, Mr. Morland 
ſuppoſes, the ſeminal wry entered; and he is apt to think, that 
the beans and peaſe which do not thrive, will be found deſtitute 
of it, 
ln leguminous plants, if we carefully take off the Perala of 
the flower, we ſhall diſcover the pod, or Siliqua, cloſely cover'd 
with an involving membrane, which, about the top, ſeparates 
to ſeveral Hami na, each being fraughted with its quantity of 
Firing; and theſe Hamina are bound cloſe upon the bruſh, 
which 1s obſervable at the extremity of that tube, which here 
alo le ds directly to the pod; it does not indeed ftand upright, 
but bended in ſuch a manner, as to make almoſt a right angle 
with it: In roſes there ſtands a column, conſiſting of ſeveral tubes 
dung cloſely together, tho' eaſily ſeparable, each leading to its 
particular cell, having the Stamina in great numbers planted all 
wund: In Tithymalus, or {purge, there riſes a tri-coccous veſſel, 
that, whilſt it is ſmall and ſo not eaſily diſcernible, lies at the 
bottom, till it is impregnated ; but afterwards, it grows up and 
ſtands ſo high upon a tall pedicle of its own, as would incline 
one to think, that there was to be no communication betwixt this 
ad the Apices, which he ſees dying below: In ftrawberries 
ad raſpberries, the hairs which grow upon the ripe fruit, are 
b many tubes, each leading to its particular ſeed ; and therefore, 
may obſerve, that-in the firſt opening of the flower, there 
Nands a ring of Hamina within + Petala; and the whole 
ward area appears like a little wood of theſe hairs or alp, 
Vox, IV. 7 I 1 whic 7 
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which, when they have received and conveyed their globyle, 
the ſeeds ſwell and riſe in a carnous pulp: Mr. Morland from 
this theory only ſuggeſts, that hence one may conclude, that the 
Petala of the flower were rather defigned to ſever ſuperflyoy 
Juices, from what was left to aſcend in the Hamina; than the 
Stamina to perform this office, either for them, or the unimpreg. 
nated Semina; and he obſerves, that there ſhould be an analogy 
between animal and vegetable generation. Plate VIII. Fig, 16 
repreſents a yellow lilly; A the top of the Piſtillum or tube, x 
which the ſeminal plants are ſuppoſed to enter, and thro? which 
they are conveyed to the unimpregnated ſeeds in the ſeed-veſſe}, 
b, b the Apices ſemini-formes, which when open, ſhed tha 
powder, which enters the tube at A; C the place of the 
ſeed- veſſel at the bottom of the tube, the tube - veſſel itſelf being 
concealed under the leaf in this Fig. 3 

Fig. 17. D repreſents the Siliqua in a flower of a pea- kind; 
E the tube wes ariſes from the Siliqua, and conveys the plant 
thereto; F the membranous coat that involves the Siliqua, laid 
open; g, g, g. 5 the Apices, which, before the membranou 
tegument is laid open, appear to ariſe from its edges, and by the 
Petala of the flower, are kept cloſe upon the orifice of the tube, 
that they may conveniently ſhed their Farina into it. 

Fig. 18. a French-bean repreſented fide-ways. 

Fig. 19. the ſame opened; Y the ſeminal plant; i 12 
tion, at which it is ſuppoſed the ſeminal plant firſt entered. 


An Experiment to diſcover the Cauſe of the Motion of th 
Dura Mater; by Dr. Ridley. Phil. Tranſ. Ne 28) 
P- 1480. Tranſlated from the Latin. 


D R. m_ having read (in Baglivi's book de Fibra motric 
a new hypotheſis different from what the Dr. had fone 
time before laid down in his Anatomia de Cerebro, Cap. 6. con 
cerning that alternate motion of the Dura Mater, which is viſible 
to the naked eye in wounds of the brain, and in animal vin 
ſection; he thought it incumbent upon him, without taking at 
notice of the contequences of Baghwi's hypotheſis (which may 
perhaps, be true, tho? it ſhould be ſuppoſed that the Dura Mate 
does derive its motion from ſome other cauſe, than from ** t 
review what he had ſaid upon this ſubject: Baglivi, 
ſeveral other places of his wk has the following paflage l 


P. 20. As ſoon as I ſaw this boy, ſays he, I immediately eu 
cluded, rhat the Dura Mater did not derive its fret an 
i ſſeminate 

theres 


alternate morion from the arteries, «which are 
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Hierin, but from its own peculiar contexture, which emulates 
that of the heart; and à little above he calls the dura Mater 
le heart of the brain; and afterwards, p. 2y, whererefore 
ſays hes the cauſe of the pulſation of the Dura Mater, is to be 
ſught for in its whole bulk and proper ſubſtance, and not from 
any external cauſe. 

Dr. Ridley in his book, cap. 6. [Peaks to the following pur- 
7 moſt of the ancients, as alſo ſome of the moderns, eſpe- 
tially the famous Dr. Willis and Vieuſſens, have aſcrib'd rhe 
Syſtole in theſe Sinus's to be orig ro ſome arteries that ter- 
ninate therein; but I being a little doubrful on this head, made 
the following experiment; having tied and conveniently placed 
dg, and raking away a portion of the ſcull, I could not ob- 
ſerv? any pulſation either in the Dura Mater or its longitudinal 
Sinus; but in a little time after, the ſaid Sinus burſting by the 
arcidental touch of a red hot iron, there was a great effuſion of 
blood, and it was after a conſiderable depletion of the veſſels, 
that the blood flowed in a ſalient manner, with an obſervable 
ſulſation in that Sinus and in the whole Dura Mater; 7 
ut this Sinus lengthwiſe, in order to trace (but all to no 
furpoſe) amidſt this ſalient ſtream of blood, the inſertion of 
ſine arteries, ſeveral of which Vieuſſens and before him 
the learned Wepfer afirm'd they had ſeen inſerted therein; 
from hence it appears evident, con!rary to the opinion of Bour- 
don, that theſe Sinus's according to Fallopius. Volch. Coite 
and others have no other motion, but what 45 communicated to 
them, in common with the Dura Mater, from the arteries diſſe- 
ninated thro the ſubſtance, of the brain, and by a ſort of co- 
r from the arteries in the membrane itſelf; for further 
atisfation, the Dr. made the following experiment on a dog; 
having perforated the ſuperior part of the Bregma, he laid 
bare the Dura Mater, not without ſome effuſion of blood; and 
ſtopping directly the hamorrhage with lint, and wiping off the 
blood, the Syſtole of this membrane, as alſo of its longitudinal 
Lnus, which went along the edge of the perforation, correſ- 
ponded exactly to the pulſation of the heart, which was 
quicker than ordinary; this pulſation continu'd 4 of an hour, 
ater which the Dr. laid hold of the membrane with a ſharp 
took, that by keeping it ſuſpended thereby, and dividing it 
th a knife, he might the better find out the motion of the 
drain beneath it; after making a perforation (of which the 
wy ſeem'd to have a very quick ſenſation) there entu'd an 
lemorrhage, which was _ ſtopp'd as betore, yet without 

12 any 


| 
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any convulſions ; after wiping off the blood, the Syſtole of the 
brain appear'd to force out, at the little hole which was mags 
in the Dura Mater by the puncture of the hook, that little 
quantity of blood that remained therein; then carefully iq, 
troducing the blunt point of a pair of ſciflars into the apenun 
of the wounded membrane, he cut it tranſverſely, on the fide 
that was furtheſt off from the longitudinal Sinus; whereupon, 
the brain envelop'd in the Pia Mater, came thro' that aper. t 
ture, its motion ſtill continuing ſtrong to the touch, tho the 0 
membrane itſelf appear'd to the naked eye to have but Ml 
weak vibration, becauſe the elaſtic power of its fibres was di. I 
miniſh'd by the wound; all this time the dog was lively, being I r 
only affected with {light tremors, and with a kind of ſhud. b 
dering all over his body; after ſpending ſome hours in obſer. e 


ing theſe things, during which the animal had been variouſly Wl : 


excruciated, and loſt a good deal of blood; at length, in order f 
to deſtroy the Vis Pulſizca, which might be ſuppos'd to ber 
either inherent in this membrane, or to be deriy'd to it fron n 
ſome other part by means of its fibres, he gently pour'd a fe 
drops of the oil of vitriol upon it, whereby it was tinged f 
black; after this it had no vibration, at leaſt none that vu 
very perceptible ; yet notwithſtanding this, its unfitneſs to obe 1s 
the impulſe of the brain, upon applying the finger, the pul 
ſation of the brain was felt ſufficiently diſtinct; afterward, þ 
the dog ſtill continuing lively, upon plunging the point of hu 
knife an inch deep into the ſubſtance of the brain, the animd 
made violent agitations, and fell into a horrible toffing of hu 
body, and into convulſions of his fore and hinder legs; and u 
that time putting his finger as before, into the ſaid aperture, 
he felt a ſtronger pulſation ſtill; then forcing a probe deeper 
down, the animal gave figns of exquiſite pain; at length ru: 
ning the knife thro' the brain quite to the oppoſite fide of the 
ſcull, horrible convulfions enſued; and now to remove 4 
doubt about the motion of the brain, both the Dr. and the 
by-ſtanders felt a very ſtrong Syſtole and Diaſtole. 

Amidit ſeveral authorities the Dr. might give, he on 
quotes the following obſervation made by Theodore Moeren, 1 
the Miſcellan. Curioſ. German. Decur. 2. An. 4. Anno 100 
O. 129. This great contuſion had burſt, ſays he, both 18 
Dura Mater and Pia Mater, and confounded the very 1 an 
of the brain; and the blood which had inſinuated itſelf into i 
glandulous cavities, was gently dried up with cotton faſtened u 
le; after that, cleanſing the wound and making proper 42 

| 


of 
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rations both internally and externally, aue roll'd bandages round 
the head; what was ſurpriſing was, that the —— of rhe 
brain, by its continual putſation, had acquired a 13 protu- 
herance, which req uir d to be cut twice every day: Dr. Ridley 
bimielf had formerly ſeen a like inſtance, wherein the patient 
was for ſome time dreſs d every day by a ſkillful ſurgeon, 

As to the office aflign'd this membrane by Baghkivi; vis. 
that thereby the cortical ſubſtance of the brain being more 
doſely compreſs'd, the more animal ſpirits are produced and 
convey'd to the remoteſt nervous parts of the whole body; the 
Dr. would have it to be firſt obſerved ; into how many various 
ramifications the carotid arteries (as ſoon as they arrive at the 
brain) are propagated thro' all its parts both medullary and 
cortical ; ſo that according to Malpight they make a third of 
all the arteries in the whole body ; which computation the Dr. 
found to be pretty near the truth, after injecting them with 
red wax. 2. He obſerves that the Cortex of the {ſpinal mar- 
row (where we muſt neceſſarily allow that the animal fpirits 
ue both generated and conſtantly diſtributed ) has an inverted 
ftuation, being internal; and, that the medullary part, from 
which the nerves proceed, is external; fo that the application 
i ealy. 


Remarks on M. Leewenhoeck's Obſervations on Green-weeds 
and Animalcula. Phil. Tranſ. N' 288. p. 1494. 


UR author obſery'd the ſame Animalculum M. Leewen- 
hoeck ſpeaks of Phil. Tranſ. No 283. which he found 
in the beginning of Zane in ſome clear water, he took up in 
2 ditch at, in which, with his utmoſt attention, he could 
diſcover no more than this ſingle one of the ſame kind. 

Plate VIII. Fig. 20. repreſents it in one of the poſtures it 
appear'd in the firſt day, (for it varies every moment) and the 
knob at a, which look d like the gut Cæcum, was ſometimes a 
litle more lengthen'd ; two days after, he could perceive two 
or three white fibres at the extremity thereof; and on the 
fourth day, the animal lying ſtretch'd at its full length, ap- 
pear'd as in Fig. 21.; and he plainly ſaw, that what he ſup- 
pos d an excreſcence was a young one, with fix horns, coming 
out of the fide of the old one; and the next day he found 1t 
n the water entirely ſeparated from its body, and it was about 
30f the length of its parent; the formation of the borns are 
vell repreſented by M. Leewenhoeck; and they iſſue like 
adit, not from the extremity, but quite round a ſmall _ 
whic 


254. MEMOIRS of the 
which our author takes to be the head; the horns have a yy.. 
micular motion, and are extended or contracted both all tg. 
ther and ſeverally; the other extremity is flat, which i 
often faſten'd like a leech, to the bottom or fide of the glas 
in which he kept it; it alſo contracts and dilates its body 2 
leaſure, and 3 when touch'd or diſturb'd, it will 
—— both body and horns into a ſmall compaſs, and ha; 
then the appearance of Fig. 22. and 23. the horns are yer. 
fectly white, and the body yellowiſh, and not eaſily diſcermhle 
in the water by the naked eye, it being when extended, ng 
thicker than a large horſe-hair. 
The ſmall plant mention d in the ſaid Tranſ. is the Leut 
paluſtris or duck- weed, which floats plentifully on our ponds 
. or ditches; but our author diſſents from M. Leewenhoeck, | 
n where he ſays it does not come originally from the bottom; . 
| for ſeveral years ago, W—— Ch—— Eſq. ſhew'd him the 1 
manner of its ſpringing out of the mud; and they often ob. 
ſerv'd, that when the leaves were grown to a competent fie, Wl - 
f the force of the water eaſily drew by the minute fingle-fibred 4 
root, and rais d the plant to the ſurface; our author acknoy- f 
ledges, that the leaves when floating, continue to grow, and n 
may be increas'd in the manner M. Zeewenboeck mentions; and Bil _ 
he has often taken the young, plant, which M. Zeewwenboeck Bi .. 
has repreſented, out of — ſo that they may be call d ſeedy ke 
more properly than leaves; and our author's opinion is, that Wl 
— the end of the year, upon their corruption they fink ye 
to the bottom, and take root there, ſo as to continue the ſuc- WF. 
ceſſion. | 
The Animalculs, which M. Zeewenhoeck deſcribes flicking I 
to the root of the plant, our author has often obſerv'd, not WM... 
only in water-plants, but adhering to the bodies of ſeveral Wi 1... 
ſorts of water-inſe&s, which he has ſeen cover'd almoſt al N tor 
over with tufts of them; each tuft conſiſting of ſeveral Au. 5. 
malcula, which appear not much unlike the flowers of a lilly Wl de 
or fox-glove ; this congeries of Animalcula will lengthen and Wi... 
— themſelves both all together, and ſeverally; and be dr 
has obſerv'd, when they lie at length, that they exert excced- WI... 
ingly minute organs, like ſmall feet (not eafily diſcernible WI der 
even with his beſt glaſſes) which by their quick agitation bring Wc... 
a current of water from all fides towards them; but he never N cat: 
ſaw that motion in them, which M. Leewenhoeck ſays, relem bt. 
bles that of a mill- wheel; nor indeed, can he perceive tbe hie 


poſſibility of ſuch a rotation of any member in an 1 like 
mech 
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mechaniſm; but he thinks, he can eaſily account for this miſ- 
ke of M. Leewenboeck's, or rather of his painter; for in the 
ame water, wherein he has ſeen theſe plants and Auimalcula, 
de obſerv'd a ſmall round animal, whoſe numerous legs ſtand 
like Radii all round its body, this has a ſwift progreſſive mo- 
tion, but will very often lie ſtill (when only you can perceive 
thoſe Radii) and then turn very ſwiftly round like a wheel, 
ſometimes one way, and then _- and turn the other way, 
without ſtirring an hair's breadth forwards; now it is very pro- 
bable, that one of theſe might ſhew its motions ſo very near 
to or amongſt a tuft of the other fix d Animalcula, that it 
might be very readily taken for part of the ſame, and he 1s 
rery confident this is matter of fact: Theſe Animalcula are 
ſometimes ſeen looſe ; but generally, they are faſten'd in cluſ- 
ters by their tails to other bodies, and perhaps, cannot ſeparate 
themielves; and our author takes it to be no mean inſtance of 
a providence, that ſeveral kinds of water · inſects, which are fo 
fixd, and even ſome of which have but ſlow-and irregular 
motions, are furniſh'd with ſuch organs about their head, the 
wbration of which brings a conſtant current towards their 
mouths, and with that food for their ſupport; otherwiſe, they 
would be ſtarv'd for want of nouriſhment : The inſects on 
which he has ſcen theſe Animalcula are of divers forts; and 
he has obſerv'd no ſmall varicty in the water of our ditches, 
not only of reptiles, and the caterpillar kind, but of 'ecls and 
perſect ſhell-fhſh, both cruſtaceous and teſtaceous ; Fig. 24. 
and 25, repreſent two forts of the icruſtaceous kind, as they 
lie in a ſwimming poſture, with their backs towards you ; but 
the members and legs on the other fide are ſo various, and ſo 
much more curiouſly form'd, than thoſe of lobſters and 
. that he deſpair'd of giving any tolerable repreſenta- 
ton of them in any other poſition; theſe are about the ſame 
hze, the biggeſt being rather leſs than a very ſmall flea, and 
the leaſt a little bigger than a mite; but all are breeders, and 
carry their ſpawn at their tails; that repreſented by Fig. 24. 
carries it in two bags, one on each ſide; which are faiten'd 
avout the fifth joint, and the other in a fingle bag or film un- 
der the rail; and he has often ſeen theſe bags broken, and the 
pawn (which is globular and large in proportion to the fiſh ) 
latter'd thro” the water; there is alſo amongſt thele a third 
fort of the ſame kind, nor leſs elegant, tho' far leſs in bulk, 
vhch is ſhap'd more like a ſhrimp, and alſo carries its ſpawn 
ike that; all theſe three ſpecies, as alſo ſome other water- 
inſects, 
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after they had lain a day or two dry on a glaſs- plate, they if 
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inſe&s, are certainly monoculous, and have their eye exadly 
in the middle of the head; and he could never, with bis ul. 
moſt application, find ſo much as a dividing line therein. 
ſome of them, eſpecially in tome waters, are dark and cloudy. 
but generally, they are ſo tranſparent, that thro' the ſhell le 
could ſee the periſtaltic motion quite thro' their whole le 
and a conſtant puliation of a part, which he took to be the 
heart; but he could never diſcover any circulation of blogd 
in them (nor even in, ſhrimps, which are as big as ſome thou. 
ſands of theſe ). tho' he had ſeen it plainly in animals a litts 
bigger; viz. the ſmalleſt new-hatch'd ſpiders, and in that we 
ter-inſe&t which is deſcrib'd and repreſented, tho not accy- 
rately, by Swammerdam under the improper name of Pale 
aquaricus ; but this is of the teſtaceous kind, of which our 
author has ſeen a greater variety, and not leſs curious than 
thoſe of the cruſtaceous kind. 

Our author farther obſerv'd the Lens paluſtris, and be i 
fully ſatisfied of the truth of its firſt ſpringing from the bot. 
tom; he took up ſome on the ſhallow fide of a pond, and 
found the extremities of the ſtalks (moſt of which were at 
leaſt five inches long, and as thick as a ſtrong horte-hair) ma. 
nifeſtly rooted in the bottom, ſo that he could not take them 1 
up, without raifing the mud at the ſame time, which alſo ad- c 
her'd very vifibly to them; theſe ſtalks or roots are of a cu- 
rious texture, and almoſt tranſparent; and he has ſcen their e 
outfide very prettily cover'd with a regular ſort of net-work ; i th 
M. Leewenhoeck's figure repreſents them but badly; in bs Wl 3 
obſervations of theſe ſtalks, our author often ſaw adhering u 
them (and ſometimes ſeparate in the water) ſeveral pretty 
branches, compos'd of rectangular parallelograms and exad e 
_ which were join'd together, as in Fig. 26; there arc 

ten 20 or more of theſe figures in one branch, which gene 
rally adheres at one extremity to the ſtalks of the plant; and 


it is remarkable, that theſe re&angular parallelograms are all Wo? 
of the ſame ſize; the longeſt fide does not exceed Þ of a hairs the! 
breadth, and the length is juſt double the breadth, the ſquare alſo 
being viſibly compos'd of two parallelograms join'd length. | 
wiſe; they appear very thin, and the texture of each is nearly Wi": « 
the ſame; to a very large magnifier they appear as in Fig, 2); Wn 
he took theſe branches at firſt for ſalts, but upon finding them - 


always of the ſame fize, and that there was no ſenſible in- 
creaſe of their bulk, while they continu'd in the watery thi 
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not alter their figure, and upon the addition of new water, 
warm or cold, they ſtill had the fame appearance and cohe- 
fon, and that their adherence (tho touching only in the angu- 
lar py was ſo firm and rigid, that all mov'd together, and 
kept the ſame poſition in reſpect df each other, however agi- 
tated by the water; theſe conſiderations perſuaded him, that 
they might be plants, rather than falts ; but they being fo very 
minute, that no judgment could be made of them, but by the 
eye, he would not determine any thing poſitively, 
In ſome water which he took out of a pit, he found a ſmall 

Water-newt, not an inch long, which he took to be of the 
fame year's brood; and the = being ſo ſmall, as not to be 
readily diſcern'd at firſt view, and the body bavg very clear, 
he at firſt ſight took it for a fiſh; this he kept by him (inſtead 
of tadpoles) to ſhew the circulation of the blood in its tail; 
and not only ſo, but he found the circulation of the blood in 
every part of its body, and particularly in every toe of the feet; 
it was a curious fight to obſerve, the ſtream come to the extre- 
mity of the toe in one channel, and return by another; in this 
Newt, juſt below the ſetting on of the head, on each fide, are 
three little rugged fleſhy branches, which it ſpreads like fins, 
and they help to poiſe its body, obſerving theſs with the mi- 
croſcope, he found each of them divided (ſomething like a 
leaf of poly pody) into a great many pointed branches; in 
eich of which as in the toes, he could ſee the blood come to 
the extreme point on one fide, and return on the other; and 
30 or 40 of theſe branchings would ſometimes appear at one 
view, and the blood be ſeen diſtinctly circulating in all; for as 
Mr. Cowper rightly obſerves, the globules of the blood of 
theſe animals are very large, fo that he could ſee the circula- 
non in them very, well, even with the ſmalleſt magnifiers, 
which take in a large area; and from what has been ſaid of 
this circulation of the blood, our author is perſuaded, that theſe 
organs in the Newt are not only defi * be ſerviceable in 
their ſwimming, but (tho' they have lungs like a frog) may 
al be analogous to the pills in fiſhes. | 

In his examination of the waters of our ditches (in which 
be daily found new varieties of Animalcula) he met with great 
numbers of thoſe round bodies ſo well deſcrib'd by M. Lze- 
Wenboeck Phil. Tranſ. No 261; and whilſt he was obſerving 
tem he ſaw a very ſurpriſing Phenonenon; vis. each of thoſe 
ſpberical bodies (which are ſmaller than a muſtard- ſeed) had 
| coaſtant progreſſiye motion, and at the ſame time a ſlow 
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revolution about their own axis, and contained within them oth 
ſmall globules, ſome more, tome leſs ; but he never found abo 
ten in one; and theſe he has ſeen move and change their poſi 
within the ather, which M. Leewenboeck ſays he never obſerv d: 
while our author had one of theſe bodies on a glaſs· plate befor; 
his microſcope, he ſaw (as M. Leewenhoecł deſcribes it) one of 
the contained globules {lip out of it; and while the large one ly 
ſtill, for want of ſufficient water to float in, this ſmall one thy 
came out had immediately a very quick rotation on its axis; and 
what was moſt ſurpriſing, at the ſame time it kept an equabl 
reyolution about the larger globe, as the centre of its orbit, alway 
very nearly at the ſame diſtance, tho he could not perceive ay 
vortex in the water which bore it; and what was ſtill mor 
remarkable, he ſaw it ſtop, and then make its revolution round 
the central body the contrary way, the rotation on its own axi 
always continuing; and when the water was ſo far evaporated, Bil 
that all lay at reſt, by the addition of more water the ſame no. Will 
tions were renewed ; this he thought a very pretty repreſentatin 
of the planetary motions about the ſun 3 our author thinks, th 
it is not eaſy to account for the motions of theſe glabules; wr ; 
will he, to ſolve the difficulty, ſay in contradiction to M. J, 
wen heck, that he takes them to be animate, tho he has @@rmerhWll , 
ſeen ſome not very unlike them both in ſhape and motion, which 

he was ſatisfied were animals. | 
Our author found all the earwigs, which he examined hy, 
microſcope, infeſted with great numbers of minutg inſects, which 

ſtick like lice on ſeveral parts of their bodies, and eſpecially ut ; 
under the ſetting on of their heads; they are alike on all, and bel ; 
never found the ſame on any other animal; they are white adi ;, 
ſhining like mites, but much ſmaller, are round-back'd, fa 
bellied, and have long legs, eſpecially the two foremoſt ones ü 


Spots obſerved in the Sun; by Mr. Stephen Gray. P 1 
| Tranſl, Ne 288. p. 1502. 0 


YUNZ 15th, 11503, between 4 and 5 o'clock in the afternoa 
Mr. Gray ſaw a ſpot in the ſun, by placing a piece of white 
paper ſo far behind the telefcope of fix foot, as to give the 1m 
of the ſun nine inches diameter ; the ſpot was in — lo 
hand quadrant of the ſun's diſk, its form was almoſt round, u 
clining to an ellipfis; it was diſtant from the limb of the 4 
about fix or ſeven inches, and its diameter he judged to be dhe 
10 or 12 ſeconds; a little before the ſetting of the ſun, he ſau tl 
ipot with a 16 foot teleſcope, and he could perceive that i 2 


LSS. 


RoYat SoerE Tv. 259 


ſartounded with a miſtineſs; on the 16th he faw the ſpot again 
about two in the afternoon, and found that it had advanced near 
the weſtern limb of the ſun; the 157th was cloudy, and fo was 
the night, which hindered Mr. Gray from obſerving the eclipſe 
of the moon; the 18th, in the afternoon, it cleared up, and a 
little before five, he 1aw the ſpot with the 16 foot teleſcope thro? 
thin clouds, and. he found that it was now very near the limb of 
the fun, little more than half a minute; it was much contracted 
in its breadth, ſo as to be four ot five times longer than it was 
broad; on the 19th, in the morning, he looked for it again, but 
he could not fee it; fo that Mr. Gray concluded, it was then 
either gone off the diſk of the fun, or if it adhered to the limb, 
the great tremulation of the atmoſphere hindered him from 
keing it. 
—— have found by theſe ſpots, that the ſun revolves 
its axis, ſo as that in 2) days, the fame point in the ſun's 
diſk returns to the ſame place it was ſeen at from the earth; hence 
is ſemi-revolution is in 13 days and a half; and conſequently the 
ſpot going off the ſun's ditk the 19th of Zune, it might be 
expected to return the 2d of Jul following towards the eaftern 
limb of the ſun's vifible hemiſphere, if it be not diſſolved before 
that time, | * 
Plate VIII. Fig. 28. expreſſes the appearance, but not having 
the conveniency of meaſuring the angle of the ſpots way with the 
rertical, it is only gueſſed at. | 
June 26th, 1703, in the evening, Mr. Gray looked, whether 
there were generated any new ſpots in the ſun, but he found 
done; on the 25th, about half an hour after eight in the mom- 
ng, by receiving the ſun's image on white paper from the 
6 foot te leſcope, he ſaw a ſpot near the ſun's vertical towards 
the lower limb; betwixt nine and ten he elevated the 16 foot 
teleſcope, the clouds being now of a convenient thickneſs to let 
him view the ſan, he found that this ſpot was of a triangular 
form, and that it was accompanied with two other ſmaller ones, 
u cxprefled in Fig. 29; the fides of the large ſpot were curvili- 
tear, and this with two ſmaller ones made an equicrural triangle; 
a four in the afternoon, the triangular ſpot had a ſmall fragment 
kparated therefrom, and itſelf was now become elliptical ; the 
pot þ was much augmented, but the ſpot c was diminiſhed, and 
became longiſh, as in Pig. 30 j at half an hour after five, the 
fragment from the large ſpot was dwided into two, and the ſpot 
(was 10 narrow, as to be 1carcely viſible, as at Fig. 31; about 
50 minutes after 6 o'clock, there was a tmall fragment teparared 
K 
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every day, and the day of the month : It is to be obſerved, that 
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from the lower extremity of the large ſpot, as in Fig, zz; 
7 o'clock the ſpot C was much increaſed, but c was vaniſh 
the obſervations were made this afrernoon with the' 16 foot tele. 
ſcope, when the air was clear, and to ſecure his eye, Mr, Gray 
ſmoaked the eye-glaſs with a wax-candle ; the 28th, about ſeren 
in the morning, he ſaw that the large ſpot was much au 

but the ſmaller ones that attended it the day before, were vaniſh'4. 
and there were two new ones generated at about one minute 
and a half diſtant from the large one below, and towards the 
left hand thereof, the large one was a paralellogram, with | 
black diagonal croſſing it, as repreſented in Fig. zz; & 
10 o'clock there was another diagonal croſũng the former, as in 
Fig. 34; and the two ſmaller ſpots, which before had been 
A had now aſſum'd a round form, the ſpot c being much 
larger than the other at Y: Mr. Gray not having proper inſttu- 
ments to find the poſition of the ſun's ſpots, with reſpect to 
longitude and latitude on the ſun's diſk, he could only obſere 
the poſition and variation of the ſpots amongſt themſelves. 


The Same; by Mr. William Derham. Phil. Tranſ. Ne 288, 
p- 1504. 

JOS two circles in Plate VIII. Fig. 35, 36, repreſent 

the ſun's diſk ; N the northern part thereof, S the ſouthern, 

E the eaſtern, and W the weſtern part; wherein alſo are repre. 

ſented the place of the ſpots, the manner of their appearance 


tho' the figures of the ſpots are done pretty exact, yet their 
places on the ſun's diſk are not ſo, for being unprovided with 
the proper inſtruments, Mr. Der ham was obliged to repreſent 
them, by taking the ſpecies of the ſan upon paper thro' a tele. 
{cope, and ſo marking out their places; fince the laſt appearance 
of the ſpots, he invented an exceeding nice micrometer, 
provided himſelf with a watch that beats half ſeconds; this 
micrometer is not, as uſually, to be put into a tube, but 1sto 
meaſure the ſpecies of the ſun of any Radius, or paper, or any 
part thereof, which M r. Der bam takes to be more exaft than 
the common way; by this means he can eaſily and very exacth, 
with the help of a fine thread, take the declination of a ſpot at 
any time of the day; and by his half. ſecond watch, and a fine 
croſs hair, he can meaſure the diſtance of the ſpot from the {uni 
eaſtern or weſtern limb; this croſs fine hair thould be ſet, not 
at the exact focal diſtance from the eye-glaſs, as uſually, but 
little out of that diſtance, nearer towards the objeQ-glaſs, * 
e 
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he ſhadow of the hair will thereby be much narrower, and 
appear the more diſtinctly croſs the ſpecies of the ſun received on 
the paper; and this method may likewiſe be of good uſe in 
taking the ſun's altitude, meaſuring his diameter, Sc. being a 
more eaſy, and perhaps, a more exact way than by looki 
thro' a tube: The ſpots, on the ſun's diſk ſeemed ſtrong enoug 
to have laſted another, or more revolutions, but none have been 
ridble ſince the 6th of Zune, when Mr. Derham had a glimpſe 
of a ſpot on the ſun's weſtern limb, about ) o'clock in the 
morning. 
The foot in Fig. 35, appeared as it is there repreſented, firſt 
round and ſtrong, 8 long, and with a Nucleus; this 
very ſpot Mr. Derham doubts not, but he ſaw again on the ſun's 
altern fide July the 5th, but very faint, ſmall, and long, as in 
Fig. 36, ſo as to be but uſt diſcernible; on y the 6th it 
qute diſappeared, both thro? his tubes, and on paper: The ſpots 
n Fig. 36, had theſe remarkable appearances and variations; 
on Zune the 28th, viewing the ſun towards evening, he eſpied a 
ye ſtrong dark ſpot, with two or more glaring Nubecule 
behind it, ſomewhat like the repreſentation in the figure; theſe 
nere become next day four ſtrong dark ſpots, the foremoſt had a 
tall to it, conjoining the little {pot next it, as in the figure; on 
June the kay he ſaw ſpots, but it being a cloudy morning, 
and being abſent from his tubes in the afternoon, the repreſenta- 
ton of them in the figure is not _ as they appeared ; 
July the ath, there appeared between two Jong ſpots, lomething 
relembling a round Nubecula, as in the figure; the reſt were as 
repreſented in the figures. 
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Uhe Invention and Progreſs of Printing zo Anno 1465. 
Phil. Tranſ. N* 288. p. 1507. 


WI AT Mr. Ellis ſays, Phil. Tranſ. N* 286. about the 
books printed at Haerlew by Laurentius Coſter, agreeing 
0 well with the accounts given by Theodore Schrevelius and 
ithers, leaves us no room to doubt, whether the honour of the 
mention be due t6 this or the other cities, whoſe writers have 
| eagerly contended. for it, ſince none of them have pretended to 
new any book printed ſo early as A. D. 1430 or 1432, or near 
lat time; but the difficulty lies, either in ſhewing, why the 
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ttice of this art ſhould be at a ſtand from A. D. 1432, to 
le noted reviving of it at Mentz by John Fuſt and Peter 
hoeher; who (as it has been vulgarly, but erroneouſly {aid ) 
Futed the firſt book there, namely, Zully's Offices, A. D. 1465 3 

or 
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or elſe, in giving any tolerable account of the progreſs of thi 


the ſtamping of this book on one fide only, was not, becauſe tit 
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invention, during an interval of above 30 years. 
Bor hornius, as well as Schrevelius and other authors, ex. 
preſly ſay, that Coſter could not advance this invention ſo far, 2 
to print ſo large a work as the Speculum Salutis, without graduil 
improvements; and that his firſt eſſays were on looſe and full 
leaves of paper, ( moſt of which by being ſo, are all ſuppoſed to 
be loſt ) before he had attempted whole books; but this pen. 
man had once obſerved a looſe leaf of paper in Octavo, lying in 
an od MS breviary, in her majeſty's royal library at St. Jamey, 
which he ſuppoſed to be one of Coſter's firſt pieces, done when 
he had attained to ſome experience in the att, and to get f 
it is a rude ſmall wooden cut of the five wounds of our Ble 
Saviour, and the inſtruments of his paſſion, with a Zatin inſeri 
tion at the bottom; to this purport, that ſuch as would ſay 5 
— Ave Maria's before it, would have ſo many 1000 year 
pardon; the ink in this cut or print was writing-ink, and it wa 
all black, without thoſe other colours wherewith Coſter afterward 
adorned his books: In the above-mentioned Boxhornins's book 
de — — Artis Typographice, it is ſaid, that Hadriany 
Junius had a book printed by Coſter, and like that kept in the 
cheſt at Haerlem; now, amongſt thoſe books bequeathed to the 
Bodleian library at Oxford by Mr. Francis Junius, (a kinſma 
of Hadrian's) there is a thin ſmall Folio numbered 31, which 
may probably be the fame, and which one Mr. 750 a Dan 
aſſured this gentleman was very like that at Haerlem; this con. 
tains the ſum of the hiſtory of the old teſtament, repreſented i 
rude wooden cuts, coloured with divers colours, without ary 
ſhading, reſembling our cards (which, with ſheet-ballads, ar: 
remains of the old manner of printing) and ſtamp'd orfone fid 
only; the white ſides of two leaves Fine paſted together; tix 
black both in the pictutes, and in the inſcriptions which ſſet 
their meaning, being writing-ink (as in the aforeſaid leaf) 
artificially ſpread the wooden block, here thick and 
thin, ſpreading and yellowiſh ; the letters are extremely rud: 
and altogether manifeſtly ſhew, that the art was yet in its infancy 
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printer did not know how to diſpoſe the pages in ſuch a matine 
as might be proper and eaſy for the book - binder's uſe; for it ha 
its ſignatures all along in majuſcule letters, ſet in the middle: 
the page; but becauſe, it was thought, that the paper would i 
bear a ſecond impreſſion on the backfide ; juſt as the hook-· vn 

of thoſe times (when paper began to be cheap, and to be n 
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into books) would yet have the firſt and lait leaf of each 
Saen E. &c. to be of parchment for ſtrength fake: 
This book is imperfect, and has no date now appearing, and 
chaps never had any; nor has ſuch another book as this, 
hich contains the hiſtory of St. ohn and the Apocalypſe, in 
och like wooden-coloured pictures and inſcriptions; this is 
inſcribed LA U DE 65, and it is in the ſame Hadleian library, 
and has alſo its ſignatures in majuſcule letters; which this gen- 
tleman obſerved in ſeveral MSS of different ages, as high as 
1000 years ago and upwards, expreſſed either by letters or num- 
hers; this book, tho” printed but on one fide, and paſted as the 
former, is yet more elegant, and ſhews that the art was much 
improved; and in the ſame library Arch. ON. Bodl. 88, there is 
an ancient MS, with the ſame Agures and inſcriptions, tho? the 
habits of the figures are different, being of an older faſhion; and 
tis very likely, that there is another copy of this book in the 
emperor's library at Vienna; for, Lambeceus, in his Comment. de 
Fiblioth. Cæſ. Lib. 11. p. 772, reckons, amongſt thoſe which he 
brought away from the arch-ducal library at jn/pruck,. a book 
o which he gives the following account; Apocalypfis S. Foannss 
Apoſtoli & Evangeliſtæ Lati no- Germanico, chartacea in Folio, 
wa cum Vitæ ipſius, & multis fguris ligno inciſis, que propter 
wtuſtarem (uam ſpectatu ſunt digniſſims; and in this book at 
(ford, beſides the printed cuts, there is alſo a commentary upon 
the Apocalypſe in High Dutch; beſides theſe two very ancient 
printed books, Mr. Bag ford told this gentleman, that in the 
manuſcyzpt library of Corpus Chriſti or Bennet-College in Cam- 
bridge, he ſaw a third, containing the hiſtory of our Saviour, 
printed only on one fide of the paper, with ſuch like wooden 
cuts, but yet more neatly done, than either of the former at 
Oxford; and theſe three books, being ſtamped but on one fide 
of the leaf, the whole being wrought or cut upon wood, not ſet 
oc compoſed with printing letters, and printed with writing-ink, 
ſufficiently demonſtrate, that the art was as yet in its infancy 
ad may, tho they bear no workman's name, be very reaſonably 
ikribed to Coſter 3 not only, becauſe no other perſon lays claim 
v them, but becauſe, in divers circumſtances, they agree with 
te hiſtory of the man, and with what remains of his workman- 
ſup; If it be aſked, why Coſter did not ſet his name and the 
lire to theſe books, as well as to that at Haęrlem, mentioned by 
dr. Ellis? It may be anſwered, that $breveliys tells us, that 
ier bound Fuſt above-mentioned by oath to ſecrecy, and not 
betray the art to any perſon whatſoever ; wherein it is likely, 
taat 
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our author cannot mn and that he there offered a great number 
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that his deſign was not ſo much to let the world think, that he 
had a new way of multiplying the copy of a book much quicker 
than the quickeſt penman, but that he defigned to impoſe 

the world, by felling his printed books for new written copies; 
whereby the book-writer and illuminator muſt (as he might wet 
pretend) be ſo paid for their work, as to maintain themſelves 
and families; this trick might for a long time be undiſcovered i 
and about Haerlem, becauſe there was no other printing, whereby 
this might be contradicted; but at length, as Boxhornius and 
Khrevelius write, Fuſt run away with all his maſter's tools and 
materials, and in proceſs of time he ſet up a printer's ſhop a 
Menta, aſſiſted by his ſervant Peter Schoeffer, a young man of 
a good genius; who afterwards married his daughter, and became 
his partner in the buſineſs: The ſtory goes, that this Jahn Fu 
went to Paris (but whether before or after his ſettling at Ment 


of printed bibles to ſale, as if they were manuſcripts ; but the 
French, conſidering the number of theſe hooks, and their exad 
conformity to each other throughout the -whole, to a line, 
word, a letter, a point; and that the beſt of book-writers could 
not be thus exact; and therefore by indicting him (or threatening 
to do it) of diabolical magic, they at once gave birth to the ſtor 
of Dr. Fauſtus, and obliged him to diſcover the art; and ou 
author does not doubt, but that, about this time, a great 
books were printed and ſold for manuſcripts; he having fern 
divers ſuch books without dates, which looked rather older tha 
any he {aw with them; thoſe our author now ſpeaks of, are ſet 
compoſed, of letters, which, together with 1 ink, made of 
lamp- black and oil, and the printing preſs, is ſaid to be the 
improvement of S:hoeffer above mentioned; tho Schrevehu 
with leſs reaſon aſcribes the two former to his countryman 
Coſter. | 
W hen Fuſt and S:hoeffer began firſt to work at Mentz u 
uncertain; but the firſt mention our author finds made of hm, 
is in S:hrevelius's Haerlem, p. 272, where he ſays, that thu 
Fuſt or Fauſtus, as he calls him, publiſhed Alexandri Duin. 
nale cum Perri Hiſpani Traftatibus, A. D. 1442; but this and 
{ome other books mentioned by writers on this ſubjeR, are nent 
{aid to be extant in any particular place, to be conſulted on och 
ſion; and therefore, their titles and dates are not ſo much to i 
relied upon; but another date, which, tho' not ſo old, is ma 
authentic, and to be found in the above-quoted book of Lam 


ius p. 9%g z where he ſays, he brought from Iiſpruck, _ 
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aber choice volumes, and placed in the __—_— library at 
Henna, a pfalter printed upon parchment, with this infcription 
xt the end; præſens Pſalmorium Codex venuſtare Capitalium 
lcoratus, rubrificationtbuſque - ſufficienter diſtinttus, adinven- 
tions artiffcioſd imprimendi & charatterizandi, abſque calami 
als exaratione ſic effigiatus, & ad euſebiam Dei induſtrie eſt 
anſanmatus per Joannem Fuſt Civem Maguntinum, & Petrum 
2 de Gernſzheim, Anno Domini milleſimo CCCCLVII 
in Vigilia Aſumptionis: From this time there are conſtant 
ans of the induſtry of theſe men, and he could mention more 
books printed by them, than the Durandus in the library of 
Bufi) in Switzerland, printed (as a gentleman who ſau it told 
bim) A. D. 1458, Joannes Foannenſis's Catholicon (in her 
weltys and the lord biſhop of Norwich's libraries ) printed 
460; the Latin bible of 1462, ſtill extant in the French king's 
brary, and in divers monaſteries beyond fea, and perhaps in 
land; Tully's Offices printed both in 1465 and 1466 (if both 
hele are not the ſame edition, the laſt ſheet or leaf having been 
ompoſed a- freſſti) and fo on, till $:hoeffer work'd for himſelf 
fer the death of Fuſt, and Sohoafer's poſterity after him. 
Upon the firſt diſcovery of the art by Fuſt at Paris, or at his 
int ſettlement or public ptofeffion thereof at Menrs, it quickly 
pread over the beſt part of Europe; and from theſe places, and 
om books or parts of books, where, or wherein ſuch ſorts of 
ter were uſed, the printers do ſtill call their letter, Talic, 
nan, Engliſh, Auſtin, Canon, Pica, Primer, Brevier, &c. 
nd printing was commonly uſed in other countries, before it 
s known in England ( notwithſtanding what fome writers 
im to the contrary ) the firſt book that we pretend to have 
en printed here in England being Hierom, or rather Ryfinus 
n the creed, printed at Oxford, A. D. 1468. | 
To prove this in ſome meaſure (not to mention the progreſs of 


— in other countries) our author inſtances in 7raly, and 
um, WWticulacly Rome; here, not to inſiſt on the large catalogue 
tu red books deſcribed in an epiſtle to pope Nyſtus LV. publiſh'd 
- the beginning of the 5th tome of the bible, printed with Zyra's 
; 


mmentaries at Rome, A. D. 1492, and tranſcribed by Boxhor- 
is; our author only relates the ſubſtance of what he met with 
Bernard Montfaucon's Diarium Ttalicum, tome I. p. 2 55, 
6; viz. that Joannes Alerienſis, in a flartering epiſile ro Pope 
ul II. (who was elected A. D. 1464) congratulates him, 
wſe printing as firſt uſed at Rome under his Pontiſcate; 
ich if meant of the very firſt practice of the art at Rome, and 
For. IV. 7 LI not 
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; and 
fame author ſays, that Floravantes Martinellus in his — 
Sacra, affirms that printing was practiſed at Rome jy 15 
palace of the Maxime, A. D. 1455, under Pope Nicholaus ) 
2 Conrad Sweynheim and Arnold Pannartz, who were Jul 

ermans, and continued printers there * ſeveral years after. 

The cuſtom of putting the dates o 2 books at the en 
of them, was taken up in imitation of divers manuſcripts of th 
middle and latter ages (for our author never {aw nor heard of 
ancient manuſcript in capital letters, either Greek or Lait 
which has a profeſſed date written in the firſt hand) but here on 
ought to be cautious, left he be led into an error; for, ſeven 
manuſcripts at the end have a date, which may be underſtood 
ſome of the time, when thoſe individual copies were writer 
whereas, they only notify the time, when the author finiſhed 
work; and ſome of theſe dates having been printed from ti 
manuſcripts, have deceived ſeveral curious men; for exam 
the firſt edition of Zyndwood, Paulus a Sanfta Maria, 
others he, could name; beſides, ſome dates in ancient print 
books, not being corrected, are falſe ; ſuch was a book printed 
the beginning of the 16th century, in the library belonging! 
the Aſomolæ an Muſeum at Oxford, which thus pretends to 4 
500 years of age; a Julius Hyginus was once ſhewn him | 
Mr. Millington a bookſeller, printed at Paris, as there | 
down, Anno Domini MCCCCXII inſtead of MCCCCCII 
for, the printer is mentioned, as then living in “origine de Fit 
Primerie de Paris; our author had a book, wherein amony 
other tracts, is one of an old print, at the end of which the 
ſeems to be fuch a miſtake, tho not ſo eafily rectified au. 
former; the words are theſe, explicit Opuſculum Enee Sylvu 
duobus Amantibus in Civitate Leydenſi Anno Domini milkſi 
CCCC quadrageſimo tertio LEIEN ; now, tho" Leydes it 
to be the place where it was printed, yet 1443 cannot bet 
time; for, juſt before, Sylvius himſelf ſays, vale, ex V! 
quinto Nonas Julias Mo CCCC quadrageſimo quarto; WW 
was elected Pope by the name of Pius I. A. D. 1458, — ; 
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ln D. 1464; now, it may ſeem probable, that if this tract was 
ned after his election, as ſuppoſe A. D. 1463, or even after 
0 13 deceaſe, his papal dignity might have been remembered; if 
it be judged to have been printed before his election, our author 
Lnows none that will allow of printing at Leyden, or even at 
Lyons, ſo very early. : Fe 

One objection may be urged againſt what is ſaid of Coſter's, 
ar the old printed books above-mentioned, being printed upon 
per about A. D. 1430, or ſoon after; for, ſome authors are 
opinion, that paper made of linen-rags was firſt made at Baſil, 
ome Greeks, who fled from their country after the ſaccage of 
(nftantinople, A. D. 1452 in imitation of the cotton-paper, 
commonly uſed in the Levant; but this can have no force, our 

being much older; for our author had a piece, the writin 
on which ſeems to be about 3 50 years old, and agrees very we 
pith a charter, which he had ſeen of Thomas Beauchamp, earl 
of Warwick, bearing date A D. 13 56, and the 32d of Edward 
the Ill. in the archives of the library belonging to the R. R. 
Dean and Chapter of Canterbury; he alſo ſaw an inventory of 
the goods of Henry, prior of Chriſt's church there, taken upon 
his deceaſe, in the 20th year of King Edward the III. which 
ws written upon paper; in the Cottonian library, he obſerved 
ſereral writings upon our paper, in the time of moſt of our 
kings and queens, as high as the 15th of king Edward the III. 
and he does not doubt, , * there are others more ancient in the 
fame place; but, in the eaſt, the uſe of cotton- paper is much 
more ancient, and our author had ſeen in the Hodleian library an 
Arabic manuſcript, ( amongſt thoſe the univerſity bought of 
Dr. Huntingdon) written in the 427th year of the Hegira, i. e. 
A.D. 1049; and others in the ſame place, without dates, ſeem 
tobe older, 

Tho' the invention of the rolling-preſs is commonly aſcribed to 
Lipſus, yet it ſeems older than his time, from a printed book in 
the Bodleian library, placed LA UD. D. 138, which is a 
Miſale ſecundum uſum Eccleſie Herbipolenſis, i. e. Wurtzbur, 
n Germany ; Rhodolphus, archbiſhop of that church, ſets fort 
n an inſtrument at the beginning of the book, the reaſons why 
he cauſed this miſſal to be publiſhed ; which inſtrument bears 
dae the 8th of November 1481, by which time he ordered all 
tie copies to be finiſhed by Jorius Ryſer his printer, who ſeems 
tb have done fo, ſince his name, and this year 1481 is written at 
lie end of the book; inſtead of a ſeal to this inſtrument, there is 
a engraven print, being the arms of the See ſupported by two 
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argels, and St, Kilian its firſt biſhop and Fahr dar Marl, 

E prelate's own arms, with thoſe of the Se — 
elcutchcon, and a very fine mantling; this is exceedingly vel 
engrav d, conſidering the time, and equals the performance, 
of ſome of our beſt workmen at preſem; the evident mark, 
of preflure by the plate, with ſome touches of ink at the 
edges, the roughneſs of the print, and other circumſtance, 
concurring, ſhew that it muſt needs be wrought off at the rg]. 
ling->reſs; and divers very knowing and curious 
ſexcral printers, engravers and others, conſtantly working x 
the rolling-preſs, all concurr'd at different times, that it vn 
not only extremely well engraven (and this before Albert Dy 
rer's time) but that it was certainly pull'd from the rolling. 
preſs and could be done no other way; and that this print wy 
not done after that time, appears from ſeveral notes written 
here and there in the bock; one of them ſpecifies that V. 
liam Kerſth, vicar of St. Bartholemew's church in Ware, 
burg. bought this book in the fame year 1481, paying 18 H. 
74775 tor the parchment, printing, rubrication, illumination and 
binding; by another it appears, that he gave it to his church 
for ever; and by ſome others, that it remain'd there during 
the times of his ſeveral ſucceſſors, till the laſt age, when the 
Fexedes under Guftavus Aiolp has, plander'd the church, 2 
carricd the book away. 


Worms 65/erv'd in Sheep's Lirers and Paſture - grounds; 3 
AL Leewenhoeck. Phil. Tranſ. N* 259. p. 1522. 


ion the ſummer of the year 1502, we had not rain enough 
to cover even the loweſt parts of the meadows adjacent u 
Delt: ; inſomuch, that none of the ſheep of that year dini 
of the waters that us'd to ſtagnate on the faid meadow; 
which when it happens, produces (according to the opinion © 
cur butchers) a cærrain fort of worms call'd Bortiens in ber 
trers; notwithſtanding which M. Lecrenboeck was informs, 
that ſome of the ſheep of thoſe paſtures had their livers w 
fected with ſuch like worms, which made him couectur 
that the above-mention'd diftemper in ſheep's livers, mult pr- 
ceed from ſome other cauſe, than their drinking the ſaid vn 
ters; therefore, caus'd a butcher (who was proprietor of oe 
of theſe meadows, ard who had alfo inform'd him, that i: 
ſneep he turn'd into that ground were mighnly peſter d 1 
worms in their livers) to cut two pieces of green ſod iu 


thence, to the end, that M. Legrenbocck might try, * 
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de could find any ſuch worms therein; this land he told 
M. Leetrenboecł was ſo high, that it was never entirely under 
Unter in winter time; but the ditches about it were fo full, 
that they were in a manner, level with the land, and ſome of 
the lowermolt parts of the ſame, when it rain d much, were 
:over'd in a ſhort time; M. Leewenhaeck examined very care- 
fully thoſe two pieces of earth, but he could find no Auimai- 
g therein, any way reſembling the worms in the ſheep's 
lirers; from hence he infers, that the _4nimakula not only 
hund in ſheep's, but in cow's livers too, muſt not be ſought 
{.r 19 choſe waters that ſtagnate upon the land, but in the land 
nell; which being thoroughly wet or ſoak'd, they aſcend to its 
fuperficies, becauſe the common water not being natural to 
them, they cannot live therein; and thus lurking in the graſs, 
they are ſwallow'd by the cows and ſheep, and ſuch as eſcape 
tir recth, are convey'd into their ſtomachs and bowels, and 
nürua:e themſelves even into the liver: M. Leewenboeck 
#25 otten told, that the cattle which feed in S$i}tagts7 grounds 
ve free trom this diſeaſe of worms; but being inform'd at the 
lime imme, that the ſaid kind of ground is very low, and lies 
under water the moſt part of the winter, he gave the follow- 
ng reaſons; why kine and ſheep that feed in high clay -· grounds 
ue troubled with worms in their livers, and thoſe in low 
grounds not; viz, only becauſe the low grounds lie all winter 
under water; for tho? ſuch like worms may be found in ſome 
« the low lands, yet as ſoon as they are overwhelm'd with 
war, thoſe worms abhorring the water, die immediately; to 
wm this reaſoning, he took a glaſs tube, which was an inch 
zide at the upper extremity, and above a foot long, into 
raich he put a little piece of the above-mention'd earth, near 
fre inches long, but ſo narrow, and the graſs about it clipp'd 
to clole, that it would eaſily enter the tube without preſſing ; 
ad then he pour'd upon it boil'd water, which had ſtood till 
u vas cold; preſently after he perceiv'd, that ſeveral very 
mall and long white worms came out of the earth, which 
icing and incurvating their bodies, leiſurely ſubſided to the 
bom of the tube, none of them being able to emerge to 
tac ſurface ; whence he concluded, that they could not live 
inthe water; and in effect, aftcr they had lain 24 hours in the 
tom of the glaſs, he found they were all dead; it appear'd 
Y M. Zeewenboeck, that theſe white worms were of — 
5, and that they could not be the offspring of our common 
worms, becauſe they were much longer in proportion to their 
bigneſs ; 
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bigneſs; he alſo ſaw a common worm creeping out of the 
aboveſaid earth, which leiſurely ſubfided, and remain'd at the 
bottom of the tube, with little or no motion, and next day i 
was dead; ſome of thoſe ſmall Animalcula that came out of 
the earth, and ſwam about the water, were ſo exceeding ſmall 
that he could not perceive what figure they were of, tho' he 
had view'd them very carefully and very frequently; nay, tho 
he had ſhifted the earth and water three times: Now, that 
theſe Animalcula may be call'd water-worms, tho” they ate 
found in the drieſt parts of the earth, appears from their lu. 
ing ſo well in the tube fill'd with water; in which having ob. 
ſerv'd them day after day, he found no difference, only that 


they were increas'd in number; and befides, he has met with 


ſeveral of them in common water: In theſe obſervations he 
diſcover'd a few particles of ſand mix'd with clay, the fides of 
which appear'd, as if they had been broken or grated off from 
ſtones, and ſome of them were ſo very ſmall, that above 1000 
of them together did not exceed the magnitude of a fingle 
grain of common ſcowering ſand. g 

At another time M. Leewenhoeck went into one of the mei 
dows near Delft, which conſiſted of a good clay foil, and lay 
as high as any about town; he dug out a bit, about the bignels 
of a crown, out of the ſaid ſoil, which was cover'd with clo- 
ver-graſs, ſhort and fine, imagining, that he ſhould find in the 
top of it ſome Animalcula, becauſe he had formerly found in 
the rotten wood of a willow-tree, and in another rotten plank 
that had lain in the open air, ſome of theſe Animalcula, which 
are uſually found in water; he clipp'd away the graſs from the 
bit of clay, and put the top of it into a clean glaſs-tube, a 
big as a child's finger, and he pour'd thereon boil'd rain. water, 
after it was cold; and ſhaking the earth and water well tog. 
ther, the water was ſo muddy, that he could perceive none a 
the Animalcula therein; but after it had ſtood about half 1 
hour in the tube, he could ſee ſeveral 4nimalcula creeping up 
the ſides of it, and others ſwimming about the water; att: 
this water had ſtood ſeveral hours, and acquir'd a little more 
clearneſs, he ſaw two particular Animalcula, that in ſhape 
very nearly reſembled thoſe that exert little wheels out of 
their bodies, only that inſtead of ſuch wheels, they protruded 
a horny part, which they ſometimes drew in, and then thruſt 
out again; there was alſo one Animalculum that put out tw 
wheels, and juſt by, he . two other ſorts of Animal, 


but he immediately loſt fight of them again; from whence” 
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-oncluded, that ſo much water was not natural to them, and 
chat therefore they died; and after that the water had ſtood 
three days upon the clay, he ſaw ſeveral Auimalcula, that 
were four times as long and as thick, clinging to the fides of 
the tube, without any motion, tho* they ſtirr d about briſkly 
firſt, 

5 M. Leewenboeck took another glaſs- tube, and putting there- 
ina little of the ſame clay, which he handled very tenderly, 
he pour d upon it ſome of the boil'd water as before, without 
ſhaking it at all, that the Auimalcula might emerge the bet- 
ter; and after an hour's time, he ſaw about 20 Animalculs 
ſwimming (whereas, he could perceive none in the firſt) and 
one of them protruded wheels out of its body : Now it will 
ppear 2 to ſome, that theſe Animalcula, which uſu- 
ly and naturally ſwim in water, ſhould be found in earth 
that has not been moiſten'd by rain or otherwiſe for ſeveral 
weeks; but M. Leewenhoeck has often found by experience, 
that ſeveral ſorts of very minute Animalcula are to be met 
with in rain- water, and eſpecially in the gutters on the tops of 
houſes ; for he has taken ſome of the ſlime or dirt of thoſe 
gutters, after they have been dry above a year, and diluted 
the ſame in boil'd water, after it has been cold, whereupon, 
he ſaw ſeveral Animalcula ſwimming; and ſome of them be- 
ing folded up, almoſt in a globular figure, extended their bo- 
dies leiſurely, and then they ſwam about in the water. 

f it be objected, how comes it to paſs, that theſe Animal- 
la, that are merely aquatic, ſhould be found on the land {c- 
veral roods diſtant from any ditch? To which M. Leewenboeck 
anlwers, by ſuppoſing that this happens after the following 
manner; we often find, that in a ſtorm, the water has been ſo 
furiouſly driven againſt the fides of the ditches, and the parts 
of ſuch water have been ſo minutely divided, that not only 
ſcveral of its ſmaller particles have been carried a great way 
into the land by a ſtrong wind, but ſome of them have allo 
been exhal'd, even into the clouds; and he was confirm'd in 
this opinion, by the following inſtance ; at one time he ſtood to 
obſerve with what force, and at how great a diſtance, a 
bleacher caſts water with his ſcoop out of a ditch, upon his 
inen ſpread over a meadow, whereby ſeveral of the parts of 
the water were fo divided, that they never fell to the earth, 
but were exhal'd into the clouds: In the ſaid ſmall particles 
of water are convey'd the above-mention'd Anuimalcula far up 
imo the land, and when the ground becomes dry, they mw 
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9 and 19 o'clock at night, there was a violent but ſhort ſtorm 


272 MEMOIRS F the 


tract themſelves into an oval figure, and the pores of thi, 
ſkin are ſo well clos'd, that they do not perſpire at all, hen. 
by they preſerve themſelves, till it rains; upon which they 
open their bodies, and enjoy the moiſture, 


Obſervations on the great Storm Nov. 26. 1703; by My, Wil. 
* liam Derham. Phil. Tranſ. No 289. p. 1530, 


T O look back to the preceeding ſeaſons of this ye, 
April, May, Fune and Fuly were wet months in the 
ſouthern parts of England; particularly, in May there fel 
more rain than in any month of any year fince 1696; and tho 
July had confiderable intermiſſions, yet on the 28th and 2th 
there fell violent ſhowers of rain; and the news papers gate 
an account of great rains that month from divers places of Eu. 
rope; but the north of England (which alſe eſcap'd the yig- 
lence of the ſtorm) was not ſo remarkably wet in any of thoſe 
months; at leaft, not in that great proportion, more than in 
the ſouthern parts, as uſually they are; particularly Zly was 
a dry month with them, there being no more than 3, 651. of 
rain fell thro' Mr. Townley's tunnel of the ſame diameter with 
Mr. Derham's; September with us was a wet month, eſpeci- 
ally the latter part thereof; there fell of rain in that month 
14, 86 J. October and November, tho' they were not remark- 
ably wet, yet had been open warm months for the moſt part; 
at Upminſter Mr. Derham's thermometer, whoſe freezing 
point was about $4, had been very ſeldom below 100 all that 
winter, and eſpecially in November. 2 

Mr. Derham has given this account of the N di- 

fition of the year, particularly as to wet and warmth; be. 
cauſe, he is of opinion, that theſe had a great influence on the 
following ſtorm; not only in cauſing a repletion of vapours in 
the atmoſphere, but alſo in raiſing ſuch nitro - ſulphureous or 
other heterogeneous matter, which when mix'd together 
might make a ſort of exploſion, like fir'd gun-powder, 1n the 
atmoſphere; from which exploſion, Mr. Derham judged, that 
thoſe coruſcations or flaſhes in the ſtorm proceeded, which 
moſt people, as well as himſelf, had obſery'd, and which ſome 
{uppos'd to be lightning. . 

On Thurſday Nov. the 25th, in the morning there was 1 
ſmall rain, the winds were high in the afternoon, being at 8. U 
E. and 8; in the evening there was lightning; and between 


of wind, and much rain at UPminſter, and a great deal of " 
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in ſome other places; next morning the wind was 8. S. W. 
ind high all day; and ſo it continu'd till about 12 at night, 
when the ſtorm awak'd Mr. Derham, which gradually in- 
creas'd till near three that morning; and from thence till ſeven 
it continu'd with the greateſt violence, and then it began to 
tbate ſlowly, and the mercury roſe ſwiftly ; at half an hour 
fer 12, he found the barometer at 28, 72, where it conti- 
zu d till about fix next morning; ſo that it was got to 82 about 
cight o'clock, as in the following table. 

How the wind fate during the ſtorm, he could not poſitively 
ay, it being exceeding dark all the while, and his vane blown 
donn; but he ſuppoſes it to have blown about S. W. by 8; or 
nearer to the S. 1n the beginning, and to have veer'd about to- 
wards the W. about the latter end of the ſtorm, as far as W. 
$. W. the degrees of the wind's ſtrength not being meaſurable 
but by gueſs, he determin'd thus, with reſpect to other ſtorms z 
on Feb. 7, 1695 there was a terrible ſtorm that did much da- 
mage ; this he reckons 10 degrees, the wind being then W. 
VV; another remarkable ſtorm was Feb. z, 1704, at which 
time there was the greateſt deſcent of the mercury ever 
known; this he reckons nine degrees; but this in November, 
he computes at leaſt at 15 degrees: As to November 17th (on 
which Mr. Zownley mentions there was a violent ſtorm in Ox- 
ordſpire) it was a ſtormy afternoon at Upminſter, accompanied 
with rain, but not violent, nor was the mercury very low 

member the 11th and 12th had higher winds and more rain, 
und the mercury was lower than even in the ſtorm of Novem- 
er 26th: Mr. Derham had accounts of the violence of this 
m at Norwich, Beccles, Sudbury, Colcheſter, Rochford, and 
ſereral other intermediate places, 
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| A Table ſhewing the Height of the Mercury in if | 
Barometer, at Townley and Upminſter, before, i 
and after the Storm. | 
Townley Upminſter 
Day | Hour Height of Mer.\| Day | Hour | Height of Mer, 
Nov. 7 28,98 Nov. 8 29, 5 
25 | 3 »64/] 2512 
9.3 82 
26 | 7 11, "A PT v 
3 | 70 12 
9 2 47 
| 122 28,7 
12717 „50 2717 2 
3 81 112 29,3 
9 2 »95 4 
28 | 7 29,34 28 | 8 
| 3 62 12 
9 584 22 30, 
29 | 7 880 29 [8 


Mr. Der ham receiv'd an account from a clergyman at 
in Suſſex, not only that the ſtorm had made great deſolatian 
thereabouts, but that a phyſician, travelling ſoon after the ſtorm 
to Tiſehyrſt, about 20 miles from Lewes, and as many fron 
the ſea, had pluck'd ſome tops of hedges, and chewing the 
he found them ſalt; and ſome at Lewes tafting grapes th 
were ſtill on the vines, they had alſo the ſame reliſh; t 
graſs on the downs in his pariſh was fo ſalt, that the ſhe 
would not feed in the morning, till hunger compell'd then 
and afterwards they drank plentifully, as the ſhepherds r 
ported; this the clergyman attributed to ſaline particles dri 
trom the ſea; he alſo heard, that people about Port/mai 
had been much annoy'd with ſulphureous fumes, complainin 
they were almoſt ſuffocated therewith. | 

One Mr. Fuller gives an account that the country people! 
Sex, tho' about 10 miles off the ſea in a direct line, col 
ſcarcely be perſuaded, but that the ſea - water was blown th 
far; or that, during the ſtorm, the rain was alt, for alli 
twigs of the trees the following day were white, and taſt 
very ſalt, as he was inform'd; and that not only upon the! 
where he liv'd facing the ſea, but in all other x ih. within! 
or 15 miles of the ſca, as well in the valleys, between wi 
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and the ſea are ſeveral high hills, as alſo on the hills them- 


WW {1ycs. 
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N the 8th of December 1703 N. S. we had a dreadful 
0 ſtorm from the S. W. inſomuch, that the water mixing 
with ſmall particles of chalk and ſtone, was ſo daſh'd againit 
the glaſs windows, that ſeveral of them were darken'd there- 
by; the lower windows of M. Leewenhoeck's houſe, notwith+ 
ſanding they look'd to the N. E. and ſo ſtood from the wind, 
were ſo cover'd with the particles of the water, which the 
whirl-wind caſt againſt them, that in leſs than half an hour's 
time they loſt moſt of their tranſparency; -> Gre. this 
might be ſea-water, he view'd the particles with his micro- 
ſcope, and he found they had the figure of our common ſalt 
45 to the upper windows, where the rain had beat againſt 
them, there was little or no ſalt to be found ſticking on them 
during the {aid ſtorm, and about eight o'clock in the morning, 
caſting his eye on his barometer, he obſerv'd, that he had ne- 
rer ſeen the mercury ſtand ſo low; but half an hour after, it 
began to riſe, tho' the ſtorm had not been at all abated, at 
leaſt to any appearance; from whence he concluded, that the 
form would not laſt long, which accordingly happen d; ſome 
{uppos'd that the ſcattering of this falt water would do a great 
deal of harm to the fruits of the earth; but M. Zeewenhoeck 
was of opinion that a little ſalt ſpread over the ſurface of the 
arth, eſpecially where it is heavy clay-ground, renders it 
rutful; and fo it would be, if ſea-ſand were made uſe of to 
the fame purpoſe. 


The Figures of Sand, by the Same. Phil. Tranſ. N' 289. 
P. 1537+ 

M Leewenhoeck formerly affirm'd of ſand, that one can- 

not find in any quantity whatſoever two particles there- 
ah that are entirely fimilar; and tho' perhaps, in their firſt 
oatguration, they might have been ſo; yet at preſent, they 
re exceeding different; eſpecially, the ſand we make uſe of, 
b 0dnoxious to ſuch great alterations, that it would be a won- 
fr, if even in its minuteſt particles, of which there may be 
90 in one ſmall grain, there ſhould be an exact ſimilitude; 
let us conclude that our common ſand; of which one grain 


$ from another in pellucidity, was at firſt form'd with 
M m 2 ſmooth 


ſome depth under a ſtony ground, where laden waggons of 
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mooth ſides and ſharp points, both theſe are ſo rubbed the 
againſt the other, that ſeveral ſmall pits or holes may be perceinelif 
therein, whereby they Joſe their firſt, figure; and who can cl 
ceive what changes thoſe particles of ſand undergo, that lie e 
the ſuperficies of the terreſtrial globe; eſpecially, ſuch as lie 


paſs ; for theſe particles of ſand, by frequent com : 
colliſions, indent holes in each others fides, and break off the 
ſharp points, or angles; not to mention, what alterations a 
made in theſe ſmall bodies by ſtorms, thunder, earthquakes, cM 
N. Leewenboeck got ſome ſhining ſand, which tho! very fin 
was not tranſparent; its luſtre being entirely occalionedLy: | 
reflection of the light from its poliſhed fides ; ſeveral particlf 
of the ſaid ſand, which were much bigger than the reſt, reflect 
no light, tho' they ſeemed ſmooth to the naked eye; from henꝗ 
he concluded, that they had loſt their glittering by the ſrequeſ 
friction of their fides againſt each other z when de had view 
ſeveral grains of the above ſand with his microſcope, he was ſuſ 
priz d to ſee, that a great number of them were 2 cv 
after fiſting the fineſt from the coarſeſt ; nor could he obſerve, tha 
any of the ſands were fimilar; he viewed the ſaid ſand fever 
times with great attention, ſuppoſing, that by ſome earthqual 
or other, it might have been thrown up from the place where 1 
had lain at reſt, to the ſuperficies of the earth; and ſeveral-grair 
appeared to him to have preſerved their original ſhape and hgureſl 
for they had received little or no damage, eſpecially the {mal 
ones; ſeveral of which had ſuch points and fides, that no poliſhegl 
diamond could equal their beauty: He infuſed ſome of this {an 
in Aqua fortis, to try whether it would diſſolve them, or de 
prive them of their ſhining quality; and tho? it lay in the lag 
water ſeveral days, he could not perceive any alteration therein 
moreover he tried the ſaid ſand with ſo briſk a fire as was capabl 
king filver, and yet it did not affect either its figure 
aſtre, | 

Plate IX. Fig. 1. ABCDEF repreſents an hexangular grall 
of ſand, (being exceeding ſmall, — not unlike white ſcouri 
ſand) that was as bright and ſhining as any poliſhed metal; a4 

the triangular figures which appeared thereon, were as _— | 
the reſt of the body, . which occafioned a very agreeable fight. 
Belore one of his glaſſes he placed another grain of {and 
Teſs than the former, but it was flat, and he ſuppoſed that it vi 
not a 16th part ſo big as a coarſe grain picked out of our comma 
white tand_; and this was a ſurprizing fight; in the ſaid fd 
| reve 


| 
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eſented by GHI KL Fig. now may ſee not only as it were 

| ruined temple, but in its angle G H 1 appear two images of a2 
zuman ſhape, kneeling and 9 their arms towards an 
lar, that ſeems to ſtand at a ſmall diſtance from them; this was 
ill the more agreeable, becauſe it was as bright as any poliſhed 

el. | | 
of z. MNOP repreſents (as near as could be traced ) 
mother {mall hexangular grain of ſand, with two ſharp points 
like pyramids, and each fide that compoſed the ſaid points were 
ery mooth and ſhining ; M. Leewenboeck has ſeen ſeveral ſuch 
mains of ſand, which had on each fide a ſmooth, ſhining, and 
oblique ſuperficies; inſomuch, that upon one ſingle grain has 
reckoned 24 ſuch poliſhed fides or faces; he has alſo obſerved 
freral imall grains of and, that, inſtead of terminating their fix 
fdes in a ſharp point, ended ſometimes in a triangle, quadrangle, 
ad even in a pentagonal or hexangular ſhining flatneſs; he 
ſerved ſeveral three-fided grains, of which ſome were regular 
angles, which were very ſhining and very thin, and others 
ere thicker, as repreſented in Q RS Fig. 4. 

There were other grains of ſand that were complete hexangles, 
the fat fides of which appeared like a ſteel looking-glaſs in a 
fame, and in ſome of = were little holes, which ſeemed 
likewiſe hexangular 3 whence he concluded, that ſuch a hole was 
made from the preſſure of another ſand of the like figure, as 
repreſented in Fig. 5. TV W; when he viewed any of theſe 
ſands fideways, each of the fix fides, which in the figure ap- 
of like a frame or border, ſeemed to be a poliſh'd looking- 


2 Nn 

Fig. 6. XZ. does alſo repreſent an Og ſand, oppoſed 
to the fight a little fideways, whereby the reflexion is not ſo full 
and large, as if the flat fide were placed directly before the eye; 
but then, 1t came from the two fides, which repreſent a part of 
the frame, and are ſhewn in this * by X; now, when the 


kinder part of ſuch a ſand is brought before the fight, he obſery'd 
tat it had the ſame figure; and that then, that part of it which 
ſtould be repreſented as a dark circle of the ſhining iand, conſiſted 
&12 bright, oval, flat ſuperficies. 

tg. 7. ABC repreſents another hexangular ſand, whoſe 
inpht ſuperficies or area was of a different make from its circum- 
krence ; for, there appeared in the middle of them ſeveral trian- 
mlar figures, which tho* ſomewhat raiſed and imboſſed, were 
Ky bright, and withal afforded a pleaſant fight; and tho' the 
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circumference in this poſition ared very dark, yet j 
when expoſed to n no Uſe bright = thine, w 

Fig. 8. DEF GH repreſents another grain of ſand, with in 
protuberant parts and their reſpective fides: M. Zeewenhoerk 
turned the oppoſite fide of the ſaid ſand to his glaſs, whereby he 
diſcovered its ſeveral ſhining angles, as repreſented in Fig q 
FK LM; be placed, before his glaſs, another ſmall ſhining gran 
of ſand, which appeared as in Fig. 10. OPQR, ſeveral a 
whoſe ſides were unblemiſhed ; and ſhould he enter upon a ſtrig 
examination of every one of the grains of ſand, he does not doubt, 
but he would diſcover each of them to be of a different fize and 
figure, beſides ſeveral other particularities, which might be 
peculiar to each ; as the Lare rent or breach, which is repreſented 
in Fig. 8. by aa; he alſo obſerved, that this ſhining ſand weigh! 
twice as heavy as our common ſcouring ſand 3 now, upon his 
taking ſome of the pellucid or tranſparent ſand (which did no 
Mine, becauſe it reflected no light) he obſerved that the ſides and 
angles of each grain were freer from ſcars and blemiſhes, tha 
molt others he had hitherto conſider d; from whence he concluded, 
that ſuch ſand had not lain long near the ſurface of the earth. 

He placed one of theſe ſands before a microſcope; fo as to hare 
a full view of three of the four oblique ſides, as repreſented in 
Fig. 11. by ABC DEF G; one of the flat fides by B CDG; 
another by DE AG, which had a ftreak or ſcratch therein, ſup 
poſed to be done by the preſſure of another grain of ſand upa 
it; and the third flat fide by BG 4 b. 

Fig. 12. HIK LM repreſents this tranſparent ſand in its full 
. 4 together with the ſtreaks or little holes therein, which 
M. Lecenhoecł firmly concluded to be occaſioned by the collifion 
of other ſands; he likewiſe obſerved ſome, but very few, ſand; 
that were long and ſlender, which appeared thro' a common mi- 
croſcope no bigger than a ſingle hair of a perſon's beard does t 
the naked eye. | 

M. Leewenhoeck took ſeveral of the ſhining ſands and broke 
them to pieces; and then viewing the broken pieces thro? a mi. 
croicope, he obſerved that: ſeveral of rhoſe ſmall particles, tho 
1000 times Jeſs than a grain of common ſand, had a Juſtre'whet 
the light fell upon them; and that ſeveral ſuch particles, and 
ſome that were larger, if view'd againſt the light, repreſented: 
fine blooming red; but ſome of them were ſo but in part; from 


whence he concluded, that that part which was f\ot red was 1 
| t 
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an the reſt, and ſo did not admit of light thro? it; ame 
-heſe ſmall broken pieces of ſand, he obſerved ſome that had fax 
es, and others that were triangular; all which are to be conſi- 
> AL tred as common ſand; he took one of the abovementioned bug 
be W gender ſands, which he judged to be one of the thickeſt, 
lacing it before a microſcope, it a_—_—_ as repreſented in NO 
b Fig. 13; wherein may be diſtinctly perceived four flat fides; 
i oblerved in ſeveral ſands, that their bodies conſiſted of 
oſpeakably thin ſcales or ſcaly particles: Among theſe ſhint 
ſands he diſcover'd others that had no luſtre at all, nor — 
their partic les that were broken to pieces; only it appeared to be 
1 dark red matter; and in other broken particles there was not 
only a red matter, but even a 100 ſhining particles, all proceed- 
g from one grain of ſand; he had allo ſeen ſome ſands, that in 
the middle of their ſhining fides repreſented ſmall figures, that 
ue no luſtre; but upon view! them more narrowly, he found 
ad vas a red matter, incorporated as it were, in the ſand; ſe- 
1n WY vrral ſands of the coarſeſt fort, which he had placed before a 
ec, nicrotcope, ſeemed to repreſent an agreeable rock of ſtone, and 
mother a deep cavern z theſe laſt ſands were not as M. Leewwen- 
a j0-ck ſuppoſes, ſo ſhaped from the beginning, but theſe cavities 
| in WY and protuberances were owing to various chances and accidents ; 
G; WW che collifion of other particles of ſand bigger than theſe, 


up: which likewiſe in their turns were again broken by other bodies 


pon WY of a larger fize, fuch as pebble-ſtones, Oc. he divided ſome 
— of ſand in two, and therein he diſcover'd figures of 
triangles, 

Soon after the cathedral church at Utrecht was almoſt ruin'd 
by a dreadful ſtorm in 1704, M. Leewenboeck took ſome of the 
red ſtone (whereof ſeveral of the pedeſtals, as alto ſome tomb- 
ſtones were compos'd) and viewing it with his microſcope; that 
fort of ſtone then appear d to him to confiſt for the mott part of 
lage and tranſparent grains of ſand; and that the redneſs of the 
ſtone was only caus'd by a certain red matter, which had pro- 
duced ſuch a continuity or adhefion in the mals of the land, as 
to be able to conſolidate it into a red ſtone; being of this opi- 
non, he gently ſeparated ſeveral ſand- particles from the litle 
piece of red ſtone z and becaule the red matter which adher'd to 
lome of the ſands more than to others, hinder'd him from taking 
i diſtinct and clear view of each particular grain, be put ſome 
al them into Aqua-forris, to try whether that would diſſolve the 
rd matter, and reſtore its luſtre to the ſand ; but to no purpote 
kr that Alenſtruum could not ſeparate them; then * . 

ere: 
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ſeveral of thoſe particles of ſand, that were leaſt fi 
with ſuch red matter, and placing them before the micto 
he obſerved that ſome of them had 10 or more ſharp point o 
protuberances, ſo neatly and regularly faſhion'd, that no poliſtyg 
diamond could out-do them ; S ſet one of the largeſt grains of 
{and before his glaſs, and therein he could perceive, and that to; 

in a very ſmall compaſs, ſeven neat prominent points (exceed 
each other in length and bigneſs) iſſuing out from very ſmoyt 
ſides; and he judged that one ſuch ſand was furniſh'd with aboy: 
100 flat fides, which were very ſmooth, and conſequently very 
ſhining, tho one could not diſcover with the naked eye any di. 
cernible brightneſs; the reaſon of which he ſuppoſes to be, that 
this ſand being partly tranſparent, admitted Ka light thro it 
res, but did not reflect it back like the ſhining ſands; upon 
is viewing never ſo — of theſe ſands, he found each of a dif. 
ferent figure; and when he pick'd any out that were ſomewhy 
oblong, he ſeldom fail'd to diſcover at their extremities a four 
five fided obtuſe point, ſo neat and regular, as if it had been po 
liſh'd; upon breaking to pieces ſeveral grains of ſand upon: 
clean glaſs, he found that they were not near ſo 26 the 
ſhining ſand; and having placed the ſmall particles of ſuch i 
broken grain of ſand before his microſcope, ſome of them ap. 
pear'd like whole ſands with their fides and angles entire, al 
which was a very agreeable fight. 

Fig. 14. ABCDE repreſents thro' a microſcope, one of the 
above-mention'd grains of ſand, ſeveral of which together com. 
poſe the red ſtone; A B CD ſhews the points kick are much 
more plainly ſeen, than ſeveral others that cannot be diſtinguiſh'd, 
becauſe of their different poſitions. 7 

Fig. 15. ſhews another ſand, which likewiſe has ſererd 
points, tho not ſo obvious as the former; becauſe they do nat 
ſtand ſo far outwards. | 


Fig. 16. MN OP repreſents the laſt mention'd ſand in an 
ther poſition. | 
Fig. 17. QRST allo ſhews a ſand of the aforeſaid ion 
in which the diamond is better cut than in the former. 
Fig. 18. VWX YZ repreſents two grains of ſand, that wer 
ſtill join'd to each other; the one is ſhewn by V W X, wheren 
ou may obſerve ſeveral points, and particularly between W and 
X; and the other is repreſented by X XZ, and moſt of in 
ints lie between Y and J; now as ſome of the ſmooth fides 
theſe ſands were large, and others ſmall, and that all of then 


were not ſo ſmooth as poliſh'd glaſs, and had ſeveral mil 
| ſcratch 
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iches or ſlits, he ſuppoſes that might happen by the breakin 
2 of theſe 1 — —. — that piece * 
the red ſtone that ſtill remain'd entire was about the bigneſs of a 
and when he beat it to pieces there flew a {park of fire out 
of it; he made a ſmall bit of it glowing hot, and fo he let it 
drop into water, ſuppoſing that not only the particles of ſand 
would be ſe parated _— but that the red matter which con- 
Glidated the ſand would alſo be divided from it; but he found 
that the ſands only _ ſeparated from each other, and each 
ticle thereof was as ſtrong as if it had never been in the fire, 
and alſo ſurrounded with the red matter; but in ſome of them, 
which had aſſum'd a greater tranſparency than before, he could 
kihly diſcover, that each particular grain confiſted, or rather 
ys 2 congeries of ſeveral ſmall particles, of which you could 
te in fome grains, 50 ſuch, ſtanding out like pointed pyramids 
il tranſparent, and ſome of them had the ſame figure as the 
gin of {and itſelf had: By theſe obſervations he was fully ſa- 
wßed, that the ſands of which the above-mention'd red ſtone 
ws compos'd, had for the moſt part preſerv'd their original 
fyure, and that they were ſo hard and ſolid, that their falling 
one upon another could not produce any adheſion, otherwiſe than 
by the intervention of that red matter, which was interipers'd, 
ad mix'd therewith, 

From theſe obſervations M. Zeewenhoeck was naturally led to 
confider diamonds ; and his hypotheſis is, that all the diamonds 
that have or ſhall be diſcover'd, do not grow, nor are made in 
any ſeries of time, but were form'd like other ſands, at the be- 
zinning of the world; for how is it poſſible that fuch a pellucid 
body can be produced in the bowels of the earth, by a congeal- 
ing or coagulated Succus or moiſture ; and if it were ſo, wh 
don't we meet with very large diamonds ? For when a imall dia- 
mond is once form'd, there would be a more than ordinary con- 
flux of the ſame plaſtic matter thereto; as we find in other 
things, where ſubſtances have a ſtrong tendency or inclination to 
thoſe of a homogeneous nature with themſelves: M. Leewen- 
bieck has been aur d, that in ſome places, w2ter filtrates thro? 
the rocks into the ſubterrancous caverns, and, coagulates at the 
top of thoſe vaults into icicles, and at laſt are really petrified ; 
we may allow this to be true; and further, were theſe 1cicles 
which he looks upon to be nothing elſe but a perrified ſalt) to be 
blery'd with a microſcope, and compar'd with the {ame particles 
the rock, from whence the above-mention'd filtration proceeds, 
e makes no manner of doubt, but that theſe icicles would be 

vu, IV.. N*s N n found 
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found to differ from the other; to be ſatisfied in his abore-neg 
tion'd obſervations, he took a piece of white marble brougy 
from Taly, which was of two forts ; the one was and the 
other light and very brittle ; he broke the brittle marble , 
gently as he could, that the configuration of the ſmall particly 
might not be much alter'd ; and. having view'd ſeveral of then 
with his glaſs, he ſaw abundance of ſurpriſing particles, which 
may juſtly be ſtil'd ſands with their regular ſides and angles; wy 
ſeveral of them were of the ſame figure with the ſhining ſand; 
but not being ſatisfied with this hypotheFis ; vis. that the abo. 
mention d particles were originally nothing elſe but ſand-particle 
with their angles and ſmooth fides ; and that at the time of the 
coalition or falling upon each other, they were all ſoft and flex 
ble, and thereby were ſo rivetted and join'd together, as to he 
come one ſolid body, which we call marble; and that conſ 
- the ſaid particles did for the moſt part change the 
ure, and aſſume another form, proportionable to the ſolid 
of cheir coalition; and that ſome of them had ſtill preſery! 
thoſe ſmooth fides and angles, which they had at the time d 
their coalition; which fides and angles repreſent the points thy 
are found in diamonds; and that in one particle of ſand yo 
might diſcover three, and in another ſeven neat and regula 
points: From theſe obſervations, M. Leewenhoeck U . 
almoſt all the ſand of the whole earth has preſerv'd the fig 
iven it at the creation, and that the particles thereof, belar 
they happen'd to collide or fall upon others, were composd« 
ſuch hard bodies, that they could not be join'd to them, and f 
remain'd what they originally were; only that by their collifn 
with other bodies, their firſt figure might be ſomewhat 1mpar 
F the earth, the more {ub 
ject they are to ſuch alterations; when he oppos'd ſuch a d 


and in ſuch a poſition the rag ana appear four, five, or fn 
fided ; and not only fo, but where two fides join'd, he could alk 
eive ſuch a point of a diamond-cut ſtanding out. 
Fig. 19. ABC DEF repreſents one of the grains of fand 
of which a great number compoſe the above-mention'd whit 
Talian marble, wherein at each of the letters you may ke 
ints or angles. 
Fig. 20. GHIK LM ſhews the ſecond ſand and theſe Jett 
the ſeveral points, y 


* 
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fig. 21. NO PQ is the third ſand (which and the two former 


, leparated from each other) wherein there is ſuch a flatneſs, 
1; is obſervable in few ſands; he alſo took a little piece of the 
£4 marble, whoſe parts were very cloſe and compact, and mak- 
o it red hot he dropp'd it into water; in doing which, he ob- 
end that not only the ſand · particles were ſeparated from each 
ther, but ſome of them were broken off with ſuch violence, 
at they were thrown out of the water; he took ſome of this 
ater directly, in order to ſee what ſalts were communicated 
m the ſtone thereto ; and he ſoon percetv'd a fort of film or 
{um over the water, without being able to diſcover any particles 
the laid ſcum, which he ſuppos'd to copfift of coagulated 
ls; and that there were ſome ſuch under the ſcum he had rea- 
q to believe, but they were ſo obſcure, that he could not well 
erceive them, and the more ſo, becauſe they were hid by the 
id ſcum; he then took a large piece of the above-mention'd 
able, and heating it red hot, he alſo dropp'd it into the water; 
hereupon there came a thicker ſcum over it, which he let lie 
pon the water 24 hours, and then breaking it and taking a little 
tf it out, he found it hard and petrified ; and placing it before 
ks microſcope, to diſcover (if poſſible) the figure of thoſe par- 
cles, he could not accompliſh his intention (tho? he had often 
reated the trial) by reaſon of the ſmallneſs of the particles, 
their ſtrict union with each other; only a few of them ap- 
ear d to him four and fix fided, and reflected the light from ſe- 
ral parts; others that were bigger, were compos'd ſome of 
hree, others of four ſmall particles, which we may ſuppoſe to 
| {alt ones + ſeveral thouſands of theſe ſmall particles lay in a 
ery ſmall compaſs; which being ſeparated and broken into 
jieces, M. Leewenboeck ſuppos d that each particle conſiſted of 
great many more, and much minuter ones; and indeed the 

re ſo minute, that they almoſt eſcap'd his fight thro? the beſt 
bis microſcopes: He tried ſome of the ſaid particles in a pretty 
dong fire, and he found that thereby they loſt ſome of their 
nſparency, and were divided into ſmaller particles that were 
ute obſcure ; after this he took a little of that water, which 
under the ſuperficies of the ſuppos'd coagulated ſalts, ima- 
ning he ſhould find ſome ſalt- particles in the ſaĩd water; and 
uting it upon three ſeveral clean glaſſes, he obſerv'd, that after 


le ſpace of four hours the water was quite exhal'd, and that 


ere remain'd ſeveral Io ſalt-particles out of one ſingle drop 
water; which ſalts were all ſeparated from each other, ſeveral 
their ſuperficies being very bright, but their ſides were 
Nn 2 opaque; 
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opaque; and he could clearly — that ſome of their ſuper 
ficies were ſhining, and their figure quadrilateral; the dar 
of their fides he ſuppos'd to be ovey ® thoſe ſalts being 
ſquares, like dice; between theſe lay other * that wen 
much ſmaller, which he ſuppos'd to be of the fame figure too 
but becauſe of their ſmallneſs, he could form no certain Judg- 
ment about them; after that the water which Jay very thin wy 
ſuddenly exhal'd, he ſaw ſeveral falts that were larger than the 
reſt, and more irregular in their figures, bur coagulated tog. 
ther, ſome of them were ſquares, but not regular; M. Leewey. 
hoeck took about 10 times as much rain-water, and mixing it 
with the above-mention'd ſalt- water, he then obſerv'd, that the 
ſalts were not diſſalv'd, but emerg'd- to the top; but when he 
preis d the ſame falt-particles under water, ſo as to wet them al 
over, they ſubſided to the bottom, where they remain'd, withou 
being diſſolv'd, or uniting with the water; now ſeeing, that the 

reat number of ſalts extracted from the aforeſaid marble are of 
10 obſtinate and tenacious a figure, that nothing but fire can di 
vide them, and that they are ſuch inflexible bodies, that they 
cannot be diſſolvd in water; we may well conclude, that the 
grains of ſand, which compoſe ſuch ſtones, were not only fo 
at the time of their coalition, or union with each other, but tha 
alſo at the ſame time, there interven d a very inflexible fix'd (al 
inſtead of mortar, between the particles of ſand ; unlels you 
chuſe to ſay, that each particle of ſalt does in ſome degree can 
fiſt of ſuch fix d falts, 

After this he took a piece of hearth-ſtone, call'd Benthemer- 
ſtone, becauſe found in quarrics in the — of Beutben; thi 
ſtone was fo ſoft, that he could eaſily crumble it between his fn 
gers; and afterwards viewing it with one of his Ralle he could 
perceive nothing but particles of ſand, without the leaſt ſmooth 
fide, or regular angle; and moreover, it appear'd to him, that 
this ſand had acquir'd a fort of conglutinat ion, or was grown inm 
a ſolid ſubſtance, which we call ſtone, a long time after it had 
been nothing elſe but ſand, and its particles Rad been warn and 
collided againſt each other; his reaſon for this is, becauſe tax 
fides of every grain of this ſand, that had been lately ſtore 
were as full of ſmall holes and breaches as any ſand he ever ſan 
and in viewing them, a perſon would imagine that they were 
compos'd of thouſands of ſmaller particles; and that fome d 
them were of a triangular, others of an exachflat quadrangulz 
figure; and when M. Zeewenboeck oblery'd theſe ſands at rel, 
he judged that the original ſhape of ſeveral of them were her 
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lar, and ſeveral pointed like diamonds; and thoſe points 
4 out from ſmooth flat fides: He took a little bit of the ſaid 
Penthemer-ſtone, which was very hard, and wrapping it up in 
paper, he broke 1t to pieces with a little hammer, but he could 
ſerve no other difference between the former ſand and this; 
only that the panes of the laſt were much ſmaller; he alſo 
ok a piece of an alabaſter-ſtone, and having view'd it ſeveral 
times, he oblerv'd after breaking or beating it very ſmall, that the 
little particles were very thin and tranſparent, and their figuro a 
fat oblong 1quare, with two acute —— obtuſe angles; and 
tho' he ſaw amongſt them ſome others that were not quite fo re- 
galar, yet he ſuppos d, that the exactneſs and regularity of their 
teures had been Joſt in the violent ſeparating them from each 
aber; the above · mention'd particles were for the moſt part fo 
aceeding ſmall, that they could hardly be ſeen thro' his beſt 
microſcope ; but ſome of them (whoſe figure being larger, he 
ould more eafily diſcern) appear'd to be compos d of very thin 
particles lying upon each other ; now upon viewing thoſe par- 
cles of the ſtone, that were as big as grains of ſand, he found 
that each of them was compos'd of ſeveral thouſands of ſmaller 
unicles, whoſe ſhape he could not diſcover ; and when he made 
{little bit of the ſaid ſtone red hot, and dropp'd it into water, it 
(folv'd into a white ſubſtance, as fine as meal or flower, and 
thereby it loſt all its tranſparency ; and each particle, tho' its 
figure had been an oblong ſquare, was now compos'd of ſuch 
mall particles, that it was impoſſible to perceive what ſhape it 
had; after this he took another little piece of mineral - ſtone (the 
100 weight of which contains near 50 guilders of ſilver and 30 
bo Wi! gold) brought hither from Sumatra, about the bigneſs of a 
ould WWommon bean, and putting it over a pretty ſmart fire; the ſul- 
oanhdur, of which there was a great deal in the mineral, ſtood in 


tba ebbles, and remain'd upon the ſtone in the ſhape of round, 
keck, burnt globules ; then he dropp'd it red hot into water, 
bal lere it remain'd whole, only with this difference, that whereas 
are it was very hard, now it became very brittle; and having 
weg ken it to pieces, he perceiv'd that it chiefly conſiſted of irre- 


ular particles, tho” ſome few were of an exact diamand-cut; and 
could ſee much more plainly than before, the globules of gold 
al ſilver lying ſeparate from each other; but ſome of the former 
ere 10 exceeding minute, that they almoſt eſcap'd his fight thro? 


pul i": microlcopez and foraſmuch, as gold is not near ſo eaſy to be 
relt, W'cltcd as filver, he ſaw ſome that the fire had not force enough 
* reduce to globules, and upon it there lay a ſmall * of 
80 | ver, 


| 
l 
| 


with the ſaid cryſtals; and at the ſame time that the particles 
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filver, which the fire had reduced into that figure; and tho 
the gold and filver touch'd each other, yet they were not 
united, becauſe the fire where that gold lay was not ſtrong 
enough to put it into fuſion: M. Zeewenboeck had often ob- 
ſerv' d in theſe mineral ſtones, that one part of them was of 4 
white, and another part a little lower in the ſame ſtone was of 
a dark grey colour; and that they are brought hither in little 
pieces, the biggeſt of which does not exceed a joint of one's 
finger; and that in ſome few pieces there were little cavities or 
breaches, wherein he never met with any metal, either gold 
or filver (for in that mineral there is no other) but oftentimes 
with very ſmall cryſtals, which M. Zeewenboeck calls fo, from 
the analogy of their figures with thoſe of rock cryſtal, being 
tranſparent, hexangular and ending in a point or ſpire like 
them; theſe cryſtals were in the white part of the ſtone, but 
thoſe that were in the grey part were not pellucid. 

Fig. 22. RST V repreſents a ſmall particle of ſuch cryſtal, 
clear and tranſparent. 

Some are apt to believe that theſe cryſtals are ſorm d by the 
exhaling damps or moiſture in thoſe mines, from whence the 
mineral ſtone is dug; but M. Zeewwenhoeck does not think fo; | 
for upon that hypotheſis, the whole cavities ſhould be filled 
with the particles; whereas we find the contrary ; for he had 
obſerved, that not a fourth part of the cavities is filled therc- 
with; and he had found ſome of the ſaid cryſtals in ſuch little 
cavities, that a ſmall pin would have filled them, and that allo 
in breaches of the mineral ſtone, that were not ſo broad as the 
thickneſs of a ſmall pin; whereas, he could meet with none of 
theſe cryſtals in other cavities that were much larger; M. 
Leewenhoeck rather ſuppoſes, that moſt of the ſtony matter 
where thoſe cavities are found, was of the ſame configuration 


of ſtone coaleſced or united, the intercepted air occaſioned 
ſome cavities, in which the cryſtals were ſhut up, and in which 
they acquired the figure which they now retain; in the mean 
time the other parts about theſe cavities were ſo firmly united, 
as to become a hard and ſolid ſtone: Before M. Zeewvenboeck 
had confidered the conjunction of the particles of divers ſtones, 
he ſuppoſed, that theſe particles were united to each other by 
ſuch a ſort of fixed falt, that nothing but fire ould fen 
but he was afterwards convinced, that this ſuppoſition woul 
not hold in all ſtones, 


7 
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ount of an Earthquake in the North of England ; 
1 * T Phil. Tranſ. N“ 289. p. 1555. i 


HERE was an earthquake felt at Hull upon the 28th 
T of December, 1703, about three or four minutes after 


fre in the evening; it heav'd up chairs and tables and made 
q ewter-diſhes and the windows rattle, ſhook whole houſes, and 
© WH threw down part of a chimney ; the ſhock- came and went 
; ſuddenly, and was attended wath a noiſe like wind, tho' there 
r yas then a perfect calm; it was felt in much the ſame manner 
| Wl verty and other places, and particularly at Sourh Dalton ; 
$ it was more violent near Lincoln, where it heav'd up the chairs 
people fat on, Sc. It was felt pretty much at Sel „as alſo 
g near Navenby; the ſudden noiſe of which ſeemed to be like the 
0 rumbling of two or three coaches driven furiouſly, and it ſhook 
ut WH the chairs on which people fat ; and even the very ſtones were 

ſzen to move; a little before, there was a violent ſtorm ; and 
al, Leds there was a much greater ſtorm the preceeding night 


ud next day, than was in the ſouth parts of England, of 


be „ich there is an account in this Tranſaction. 
O % Account of a Calenture; by Dr. William Oliver. Phil. 
ed Tranſ. N* 290. p. 1562. 


ad þ the month of Auguſt 1693, the Dr. was called upon to 
ſee a ſatlor on board a man of war, in a violent calenture 

tle de patient was between 30 and 40 years of age, brown hair'd, 

pretty tall, but thin; when the Dr. taw him firſt, he found him 

the in the hands of three or four of his comrades, who were hardly 

o vb]: to manage him, becauſe of his conſtant ſtruggling to get 
M. bon them; the Dr. obſerved, he cried out very often, that. 

ter Wh l would go into the green fields; he had a furious and wild 

non Wi ok, and every now and then he would heartily curſe ſuch as 

cles bela him; the Dr. firſt of all felt the patient's pulſe, which he 

ned Wound to be only a diſorderly motion of the blood in the artery; 

ud he had alſo a burning fiery heat all over his body, but he 

1ean N culd perceive no diſtinction, or vibration of pulſe at all; the 

ſugeon of the ſhip had, before the Dr. came, attempred to 

hoer A deed him; but cho the vein of the arm was fairly open'd, yet 

te could not procure an ounce of blood from thence; upon that 

er by de Dr. order'd the ſurgeon to open the frontal vein, which ſuc- 

rate; ¶erded no better, for that ſoon ſtopped too; this put the Dr. 

pon trying a third time, what effects the opening the jugular 

kn might have; from this vein, tho the orifice was pretty 


large, 
. 8 


large, be had about two ounces of florid thick blood, and ther 
it quite ſtopp'd there too; upon which the Dr. ordered the ſur. 
geon to untic his arm, and he bled again at that orifice, but in 
à {mall quantity, and then it ſtopp'd as before; however, hay. 
ing three orifices open at that time, they drew blood ſometime: 
from one, and ſometimes from the other, where they ſaw it run 
molt freely; after ſeveral eſſays of this kind, the Dr. alwayy 
obſerved, as the veſſels emptied, the patient bled more freely 
and at laſt as faft as he defired : Now the Dr. was all along gf 
opinion, that he ought to continue bleeding, till he fan fo 
viſible alterations, and conſequently abatements of his ſym 
toms; which happen d in about half an hour's time after the It. 
ſaw the patient; and upon feeling his pulſe again, it now began 
to beat diſtinctly, but very quick; not long after this, (for 
now he had bled well enough) the Dr. obſerved that his ſtrug. 
glings were not fo ſtrong, that his ravings and crying after greet 
fields ceaſed, his wild looks were much abated, and not onh 
his pulſe recover d its due and regular vibrations, but that the 
burning heat was moderated too, and the fury of his ſpirits laid 
to that degree, that now one man could eaſily manage him 1 
he pleated; in this half hour there was taken from him abou 
50 ounces of blood, from the ſaid three orifices ; by this time 
the Dr. order'd the patient to his hammack, after ſecuring the 
orifices from bleeding again, and directing the ſurgeon to gin 
him an ounce of Diacodium in a draught of batley-water, 1 
he went into it; upon this he ſlept el] about noon, when! 
awaked, with no other complaint, but of weakneſs from tht 
loſs of blood, and a ſoreneſs all over his body, occaſion d a 
the Dr. ſuppoſes, from his violent convulſions, and endeavou 
to get looſe : This was the only calenture the Dr. ſaw for thret 
years he was in the fleet, two ſummers of which he was i 
the Mediterranean, and this =. $M in the Bay of Biſcay, 
the latitude of 4), in the month of Auguſt: The Dr. was in 
formed that they are more frequent in warmer climates, tid 
very often undiſcover'd ; the reaſon of which he ſup oſes tt 
be this, when they are feiz d with this violent heat and diſorde 
which generally happens in the night, the patients ſteal pn 
vately over-board into the ſea, imagining that they are goin 
into the green fields; for the Dr. has frequently heard in tv 
Mediterranean, in ſummer time and very hot weather, of fa 
lors loſt in the night, which the crew took# for granted wei 
gone off, upon ſuch like occafions, unobſerved ; and. this x 


patient was actually going over-board, when one of his com 
paniot 


—— 
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gions, who had ſuſpected his defign, caught hold of him 
ſuſt as he was going to leap off, and calling tor help, ſecuted 
him by this accident. | 

This diſtemper, the Dr. is of opinion, is what we call a 
Phrenitis, occafioned by a more than ordinary efferveſcence 
nd hear of the blood; which diſtracting and confounding, if 
not inflaming the animal ſpirits, the proper and immediate 
miniſters of the mind, is the cauſe of all thoſe irregular motl- 
ons, violent exploſions and convulſions; and hence it is, that the 
znimal ideas are confuſed, the imagination depraved, and all 
the rational functions diſorder'd; from theſe * — in the 
mimal ſpirits we may, the Dr. ſuppoſes, give ſome account 
ofthe want of pulſe too, their conſtant and impetuous motions 
thro the fibres, not admitting any diſtinct artetial vibrations; 
ud perhaps, phlebotomy did not ſucceed at firſt, becauſe the 
orifices contra ing reſentlʒ, prevented an effuſion, to which 
wrobably, the thickneſs of the blood contributed not a little; 
the patient's calling out for the green fields (the true criterion 
of this diſorder) the Dr. takes to be owing to the violent heat 
he was then in, which made him fancy green fields and open 
iir to cool himſelf in at that time, the ſhip being too warm 
for him under theſe circumſtances for want of ait; and laſtly, 
cilentures N oftner by night than by day, becauſe out 
ſhips are cloſely ſhut up by night, and are leſs aity than they 


ke in the day-time. 


terreſtrial Animals, 2vizh Obſervations 


new Diviſion 
Phil. Tranſ. No 290. 


0! the Opoſſum; by Dr. Tyſon. 
1565. 


P — 
U R. Bon upon diſſection having obſerved the Penis of the 


opoſſum to be fleſhy, and to have no bone therein, finds 
tcannor be referr'd to the dog or weaſel kind, as ſome have 
ought; and what Piſo means by his Glires majores montani, 
which he refers it, the Dr. does not here enquire yet ſtill 
tmult be acknowledged: that we cannot be at any certainty in 
ls matter, unleſs we had a more perfect numeration and 
cription of the ſeveral torts of animals that are in the world; 
Aby a ſtrict enquiry into their inward, as well as outward 
ts, had obſerved, how gradually they differ from eachother, 
caly and gentle ſteps, the intermediate ſpecies linking the 
bole topether ; however, 'till this can be attain'd, the Dr. 
nks every little help will contribute ſomewhat ; and chere- 
Vol. IV. 8. O o | fore 


2 
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fore, he here propoſes a diviſion of ſuch terreſtrial animal; a 
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have ſeveral divided claws and nails, into 


feet reſemble hands, and have fingers rather 
| than tocs. 

Animalia. & Hod Sax]una ſeu pede-digitata, i. e. whoſe 
Digit, from the order of their pofition and from 
their ſhortneſs, as alſo their uſes, reſemble toes 
more than fingers. 


| Xeepo-Jaxruaa ſeu manu-digitata, i. e. ' whoſe 


For tho our language makes a ſufficient diſtinction between 
them, by calling the one fingers and the other toes, yet the 
Greek and Latin languages do not; for J«x]vac and Digit 
ſignify both thoſe on the hand, and thoſe on the feet likewiſe, 
to Ane them, therefore they are obliged to add another 
word, as Digitus Manils, or Digitus Pedis; which ſufficienty 
Juſtifies our diſtinction of Xepo- JN, and Ted's Dax; 
Now we may obſerve theſe differences between the fingers and 
toes; viz. that the fingers are much longer, having uſually 
thumb {er at a diſtance from the range of the other finger, 
and they are thus contrived, for the better holding what the 
have a mind to; and eſpecially in theſe animals, to aſſiſt then 
in climbing trees, Cc. for catching their prey; whereas thy 
toes are ſhorter, and are ſet in a more even range together 
and better contrived for {wift running, by which way this othe 
ſort of animals take their prey; this latter fort the Dr. doe 
not infiſt on here, but rather gives a ſubdiviſion of the former 
viz, juch animals as have their feet formed like hands; 10 
where there is a thumb, tho' we may eſteem the hand the 
more perfect, yet the Dr. finds it is not always neceſſary; fori 
e it is wanting, as will appear by the follow 
ſcheme, which he propoſes only as an eflay or hint, that mi 
be further enlarged or amended. 


\  RoYAL Socrery. 297 


al o - 
Animalia Xeies- dan, quorum 
omnes ſunt manu-formes ſeu animalia quadru-mana 
* | cum pollice in omni pede; vg. 
er | . caudata 
ö | vimia non caudata 
ole Romack 
om Coati Braſil, &c. 
ben | fine pollite in pedibus 
Prdts © anterioribus 
Vantre van 
Sciurus 
7 Mus, Oe. 
in poſterioribus 
5 Genus ſelinum 
= L duo tantum ſunt manu-formes ; viz, vel 
N 
mY anteriores 


Ne. | cum pollice 3 Mantegar, &c, 
| fine pollice Cuandu Braſil Margravii 


ers | 
| Tlaquatzin ſpinoſum Hernandez 


4 , 
then | Hy ſtrix 
$ the poſteriores Tamandua Braſil, &c. 
ther cum pollice 3 Carigueya S. Opoſſum, &c. 


othe 


I fine pollice 
"WF Under the firſt member of this divifion Dr. TJyſon includes 


pe and monkey-kind, which in his diſcourſe of the Ourang 
* Huang, ought rather to be reckoned a four handed than a four 


footed animal; and conſidering how large a ſpecies of animals 
may be reduced under the quadru-manous kind, agreeing in 
tals, tho' differing in other particulars, he aſſigns them a ge- 
reral claſs, to be afterwards ſubdivided, according to the 
gradual differences they have from each other; he, therefore, 
reduces under this head the Romack, tho' differing much from 
e nonkey-kind, both in the head and face, as being quadru- 
manous, and as having a thumb on each hand; whether it 1s 
leſcribed by any, or what other names it is called by, the Dr. 
os not know; and becauſe, in its face and head it ſo much 
lembles a fox, and in the reſt of its body a monkey, he calls 
M. IIIA, Vulpi. ſimia, or the fox-monkey; the next 

2 O 2 men- 
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mentioned in this claſs ; viz. the Coats of Braſil and Virginia, 
or the Rackoon er Rattoon, tho it does not refgmble the mon. 
key-kind inits budy, yet becauſe it has hands like a monkey, 
as Margrave tells us, the Dr. likewiſe places it here a may 
all others, whoſe feet are formed like hands, and have ; 
thumb on each; for there are ſome that have no thumb on 
their fore · feet, and others have none on the hinder feet; in the 
number of the former may be reckon'd the Yantrevan, the 
ſquirrel and mouſe-kinds, or any others that may be obſerved 
to have all their feet formed like hands, only that their fore. 
feet want a thumb; the Yantrevan (as it was called by the 

erſon who ſhewed it in London) altogether refembley a mon. 
V on the fore- feet it had only four long fingers and no 
thumb; it is a beautiful creature, very briſk and nimble 
in motion, and likewiſe kind; it has a very long tail 
by which it ſuſpends its body as the 4 does; the ſquitrel. 
kind have on their fore - feet four long fingers, on the hinder. 
feet five, and one like a thumb; it makes uſe of its fore feet 
like hands, in holding up its food to its mouth, and lives on 
trees as monkeys do; but the affinity between the mankey and 
the ſquirrel- kinds, does better appear by ſome mopkeys thi 
Dr. had ſees, which have a large thick furr upon the belly, and 
a'thick buſhy tail like the ſquirrel; whereas uſually the ape 
and monkey are thinner of hair on the belly, and that on their 
tail is ſhorter; this fort of monkey the Dr. thereſors calls the 
quitrel- monkey, or Hiuro-Pithecus; but as its face is more like 
a man's or an ape's, as likewiſe its teeth, in theſe reſpects it 
differs much from the ſquirrel-kind ; the moule-kind 
in the ſhape of its head, the long teeth before, and in 
large prominent eyes reſembles more the {quirrel-kind; and 
it makes uſe of its fore-feet, as hands in feeding itſelf, where 
it has only four fingers without a thumb, but it has five on it 
hinder-feet, of which the innermoſt and outermoſt are placed 
at a diſtance from the range of the three middle fingers, like 
two thumbs, as may be oblerved in ſome of the lizzard-kind: 
Some may queſtion, why we ſhould include the cat. Kind inthe 
number of the Animalia Xaes-bexvac, fince their feet ſeem 
rounder, and to have toes rather than fingers; but we may cb 
ſerve, that it uſes its fore-feet like hands in climbing an 
catching its prey; and when it docs fo, it exerts i's claws 
lengthens them; but when it uſes its feet in going and run 
ning, it ſhor:ens them, that being moſt convenient for thi 


purpoſe ; ſo that it is well provided for both, and its Dig 
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fa middle nature between fingers and toes, as they are 
M0 lengthen'd or ſhorten'd; and we may obſerye, that there is on 
-xch fore-foot a Pollex, or thurab ſer at a diſtance from the 


bh nge of the other claws, whereby they are more like hands, 

ind on the hinder-feet there are only four Digiti, without a 
b. | 

by * come next ta thoſe animals that have only two feet for- 


he ned like hands, and thoſe are either the fore or hinder - feet; 
e thoſe whoſe fore feet only are formed like hands, have either 
i thumb there, as the Mantegar, &c. or they have only four 
rhe WY fogers, without a thumb, as the Cuandu, &c. The Mantegar 
on. b cot deſcribed by any author; it is about the bigneſs of 2 
aſtiff· dog; it meaſured from the extremity of its noſe to the 
bl Aus three foot two inches; the girth of the body was two foot 
ail, duo inches; she head 14 inches long; the fore head ſiye inches 
rel. bod; the head ſomewhat reſembling that of a horſe; the 
ler. coftrils large; the noſe of a deep Cinnibar colour, and the 
fret MY boncs of the noſe are depreſſed lower than thoſe of the upper- 
nb, where the ſkin was of an azure blue colour; there is a 
d lage tuft of hair on the forchead, as alſo under the chin; the 
the WY brepart of the body, and the infide of the arms and legs, are 
and WY :lmoſt bare of hair; the hair on the outſide of them, is of a 
ave MY vonley brown and olive colour; it is blackiſh on the back 
heir WM there were 14amme on the breaſt ; it has an Unbilicus; the 
the Preputium is without a Frenum, as in the ape-kind, of a 
like MM vcrmillion colour; the Scrorum of an azure colour ; it has no 
nl; it is very fierce, having two long taſks in the upper. jaw, 
Lind Wand it is a very laſcivious animal; the fore feet perfectly re- 
in enble hands, having long and thick fingers, and a thumb; 


and nd all the nails of theſe fingers are flat; the nails on the hinder 
bew es and fingers, are imbricated, not flat; and tho' the claws 
n inne pretty long, and ſomewhat imitating fingers, yet che thumb 
acedi not ſo — * and the whole differs from the fore - feet; 


aden fitting and ſupporting itſelf by a ſtick in one hand, be in 
tus erect, and holding a eup in the other, it would drink a 

nt lap; its food was chicfly fruits: Amongſt thoſe animals 
whoſe fore-feet are like hands, and have no thumb, the Dr. 
eck ons the porcupine-kind, as the Cuandu of Brafil, a ſort of 
prcupine deſcribed by Margreve, and in 70. Nieuboff's Voy- 
en, p. 18. which has but four fingers on the fore-feet, and 
e on the hinder ones; therefore as Margrave obſerves, for 
at of a thumb, it is but ſlow in _— trees; but the 
iter to help itſelf, it twilts its tail about a bough, to Tos it 
rom 
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from falling; and the Tlaquatzin ſpinoſum of Hernandet is much 
like it, if not the ſame; che common porcupine has likewiſe 
four fingers before, and five behind; the Tamandua of Brafi, 
or ant-bear, has but four fingers before, where the want of 
length in the fingers, is ſupplied by that af the nails, and it 
has five toes behind; the Dr. has ranged this anamolous animal 
(as Mr. Ray calls it) here, becauſe he climbs trees, and in ſo 
doing, makes uſe of his tail as ſome others mentioned heredo; 
and we may likewiſe bring into the number, the Ai, Ignauy, 
or Slot h, becauſe it climbs and lives on trees, and has a bead 
not unlike an ape's; and as Margrave aſſures us, two teats on 
the breaſt ; but it has only three claws on each foot, with very 
long nails, like the Tamandua; and becauſe its feet are very 
narrow and defective in toes, it is very {low in its motion: ln 
fine, amongſt the animals, whoſe hinder- feet only are like 
hands, is to be reckon'd the Carigueya or Opoſſum; and if 
there are any other animals that have their hinder-feer form d 
like hands, either with or without a thumb, and have all 
or ſcveral of their claws formed like fingers; and if they 
climb or live on trees, they may be reduced to the ſame clal 
of Animalia Xaes-Jaxluna, © * 5 
Dr. Tyſon, in deſcribing the ears of a female Opoſſum in: 
former N had not an opportunity of — that 
white rim that incircles them, which is very beautiful; i 
when the animal is in health, there runs for the breadth d 
two lines or more, an edging round the verge of the eat, of 
perfect milk-white colour; * this = of the ear being {c 
very thin and tender, it is eaſily affected by*cold or illneſß, and 
then this white part becomes jagged and crumpled, as if burn 
up, and the whiteneſs diſappears; it is on this account thi 
Margrave, in his deſcription of the Tai- ibi of Brafil (whict 
the Ir. takes to be the male Opoſſum) ſays, it has Aures ſub! 
tundas, molles, graciles, albas, teneras ut charta ; not that th 
whole ear was white but only the edges. In the male ſubjec 
Mr. Cowper diſſected, he neither obſerved the Marſuptum, © 
pouch for receiving the young, nor the muſcles belonging! 
it, as has been deſcribed in the female Opoſſum, nor did thi 
Dr. in that he diſſected; only this he took notice of, when fi 
he had it, that the ſkin in that place ſeemed to be looſer, 
that with his finger he could eaſily thruſt it in, and by tum 
it round, he could for the preſent form a pouch, but this wou 
ſoon turn out again, upon withdrawing his fingers; the D 


therefore leaves it as a query to be reſolved by thoſe ow 
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where theſe animals breed, wherher this part of the ſkin is 
capable of being formed upon occaſion into a pouch or Mar- 
Phu, and whether they ever obſerve the male to receive the 
bang ones, as the female does? However, there were in the 
male Opoſſum, thoſe bones the Dr. calls Marſupialia, and he 
oblerved muſcles running from them tothe hinder-legs, which 
do doubt are very ſerviceable to them in drawing up their 
bodies; and this Mr. Cowper had likewiſe obſerved : The Dr. 
farther adds, to confirm what Oppian and others he had men- 
tioned in a former Zranſattion wrue, concerning filhes receiving 
their young ones into their bellies) that Mr. Herbert, in his 
Travels Lib. 1. p. 23, ſays, That in their voyage they took 
bark, nine foot and à half long, and found in her paunch 
55 young ones, each a geometrical foot in length, all which, 
he adds, go out and in at pleaſure. | K 

As to the brain, the Dr. obſerved that when taken out of 
he Cranium, it weighed two drams two ſcruples; he did not 
fnd, either in the Cerebrum, thoſe Anfractus, nor in the Cere- 
bey n thoſe Circilli, which are uſually met with in other 
1,68 brains; the whole was of an oblong figure, and ſeemed to be 
divided into three parts; viz. the Cerebelium, the Cerebrum, 
and that part of the Cerebrum, which was projected into the 


th Retrum; for by compreſſing the Cranium here, the fore-part 
beef the Cerebrum, from whence iſſued the Proceſſus Mammillares, 
th find olfactory nerves, was remarkably diſtiqguiſhed from the 


(zrebrum, like an anterior brain; the Dr. had likewiſe obſerved 
this in the vermin- kind, and in thoſe animals that have a long 
Rifrum; for nature ſeems to give them in that place more par- 
cularly the advantage of the ſenſe of ſmelling, either for Gading 
ut their prey, or avoiding the danger they may be expoſed to; 
the Dr. alſo obſerved the optic nerve, and the eyes, which 
ere large; the auditory nerves were likewiſe large, to give 
theſe animals a quick ſenſe of hearing upon any ſudden noiſe, 
een lo to avoid the danger; it was obſerved that it ſaw beſt in 
e twilight, and not ſo well in a bright ſun; which the Dr. 
ns readily brought to believe, becaule it was then to ſeek out 
vr its prey; the Dr. obſerved in the eye the Membrana nicti- 
ans; the Glandula lacrymalis was large and oblong ; there 
wu the Muſculus ſeptimus ſuſpenſorius; the cryſtalline hu- 
nour was large, very tranſparent and almoſt of a globular fi- 
jure; the eye or Iris was black. 7 
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The Anatomy of thoſe Parts of a male Opoſſum, that di 
from the Female 7 Mr. Cowper. Phil. Tranſ. N* * | 
P. 1576. 

| T HIS male Opoſſum was brought from Virginia, and | 
| alive for ſome time, but falling from its meat it guild 
and died; the cauſe of its death appeared to be from a mortifica. 
tion of the Duodenum, immediaely below the :Pylorus ; which 
ſeemed to ariſe from a quantity of hay, that had been collected 
in the ſtomach, and matted together, in the ſhape of the hairy 
Tophus Dr. Tyſon had found in the ſtomach of that Opoſſim he 
diſſected in Phil. Tranſ. N* 239, _ that Mr. Cowper could 
not find any hair in this; this wad of hay flipping out of the 
ſtomach, ſtuck in the Duodenum, which together with the viſcid 
matter that invoiv'd it, entirely obſtructed the paſſage in that 
t, as well as that of the gall into the gut, which appeardfrom 
the diſtenſion. of the liver, as well as from the fullneis of the gall- 
bladder ; the Omentum, which in this animal 1s only faſtened 
to the bottom of the ſtomach, had alſo ſuffered a mortification, 

as had almoſt the whole inteſtinal canal. 

| Befides the organs employed in generation, the male Opy/: 
ſum differs externally from the female, there being no Marſupiun 
or pouch for receiving the young ones; nor are there any muſcles 
inſerted into the {kin ofthe Abdomen ſpringing from the Ofſamar- 
ſupialia, as Dr. Tyſon calls theſe bones, which may deſerve the 
name of Hyoides, from the figure they form with the Of/a pubis 
of this animal; which bones do not ſeem to differ in the male 
from thoſe of the female, deſcribed and repreſented in the Trai- 
ſaction abovementioned ; there is no external appearance of ge. 
nitals in the male Opoſſum but the Scrorm, which is but jul 
rge enough to conta in the Teſtes; nor could Mr. Copper teadily 
diſcover any other Foramen outwardly in theſe parts but the Anus 
A, Plate IX. Fig. 2 3. which leads tothe Rectum; till upon ſtretch: 
ing its ſides, he found another Foramen B, which on diſſection, 
appeared to be the Præputium or out- let of the Penis; on com. 
preſſing the parts on each ſide of this Cloaca A, B, he obſerved 
two drops of a yellowiſh coloured liquor, reſembling Pu, ſtart 
out on each fide the Anus cc, which upon further Examination 
he found to proceed from two glandulous bodies, or bags placed 
on the Sphinfer muſcle of this part; this fort of liquor wi 
likewiſe found by Dr. Tyſon in the pouch of the female; Which 
likethis, had more of the peculiar Feror of this animal, than 


any other part beſides; for on removing theſe parts with the — 
a 
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ut the Cloaca, Mr. Cowper was freed from the ungrateful 
201 ; and upon ſeparating the skin from the muſcles of the 
Abdomen, the two abovementioned bones, (peculiar to this animal 
appeared, from whence ſome muſcles aroſe, and were inſert 
into the O /a femorum, which performed the office of the :P/oas 
muſcles, and they were much imaller in this than in other ani- 
mals; the abdominal muſcles were alſo faſtened to the laſt men- 
tioned bones, particularly rhe Refs, which enabled this animal 
to project or ſpring its body, eſpecially in pulling its hinder legs 
forwards, with greater advantage force than other animals, 
which are without theſe bones; immediately, under the skin about 
the Cloaca, he found a thin fleſhy muſcle, inclofing the Præpu- 
num and the lower parts of the Rectum, and odoriferous bags, 
wether with the four mucous glands M M N N Fig, 24, 25, at 
the roof and body of the Penis itſelf A; all which parts were 
lable to be compreſſed by the action of this muſcle, eſpeciall 
when the Penis is ere whereby its erection 1s alſo ſuſtained, 
by compreſſing the two external veins on the Dor/um Penis; on 
removing this thin broad Sphinfer muſcle, Mr. Cowper was 
obliged to clear away two lumps of hard fat, before the body of 
the Penis could be diſcovered : The Scrorum being removed, 
ach teſticle appeared as repreſented on the left fide QT V, Fig. 
14; the Vaſa preparantia & deferentia Q Q being incloſed in 
the Cremaſter muſcles PP; thoſe muſcles were in proportion 
rery large in this animal, as Mr. Cowper has always obſerved 
them in animals that have no Veſiculæ ſeminales, which is the 
cale here; and this proviſion of nature ſeems not only neceſſary 
to ſuſpend the Teſtes, but thele incloſing Cremaſters alſo com- 
= the Epididymides and Vaſa deferentia, and oblige them to 
patch their contents (vis. the Semen) into the Urerhra in Cor- 
ty, which otherwiſe would have a flow progreſs; but this con- 
trivance appears more peculiarly requiſite to this animal, becauſe 
the deficiency of the Veſiculæ ſeminales here, teems to be ſup- 
plied by the largeneſs of the Epididymides of the Teſtes WW, 
Fig. 24, 25, which are their excretory ducts, and appear 1n this 
animal to have a larger bore than ordinary; for this reaſon the 
Tice vaginales are very ſtrait, as in T VR R Fig. 24: On 
dikovering the originations of the ſpermatic artereries, Mr. Cow- 
fer met with an appearance he had never heard of nor obleryed 
before, in which he ſhould not have had any ſatisfaction, if he 
had not firſt injected wax into the trunks of the great artery i i i, 
and Vena cava h Fig. 24. below the Diaphragm ; in this ani- 
mal the deſcending trunk of the great artery below the emulgent 
Vor. IV. 8. y P p ar- 
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arteries, is placed directly under the trunk of the Vena cavg ; wr 
do the iliac branches of the arteries here, tw ine about thoſe of the 
veins, as in human bodies, and in ſome quadrupeds, which is dae, 
pgs to comprets the channels of the veins, and by means d 
the pulſationoftheſe arteries to propel the blood inthe veins dard 
the heart; but that contrivance kems no way neceſſary in this ani. 
mal, becauſe the contrary poſition of its i IU 1 
hanging by its tail with its head downwards; it is not unlikely i 
the veins of this animal had been examined below the heart, 
we ſhould meet with ſome contrivance to prevent the precipitateflu 
of blood in that alous pofition, as Mr. Cowper has oblerye 
in the trunk of the Cava in dogs, immediately above the liver. 
The ſpermatic arteries aa Fig. 24. ariſe the deicending 
trunk of the great ny, —"_ thro'a very imall perforatia 
* - - - - made on purpoſe in the Vena cave, and deicend firat 
to _—_— es, as — — —.— r as they 
are in moſt if not uadrupeds ; perha . 
tion of the Cave was not only Net for ning tper- 
matic arteries, but might alſo frame an Annulus, to check the 
velocity the blood would otherwiſe have in thoſe arteries, which 
2 mot ion of the blood we find nature ſtudiouſly avoids in tle 
eſtes of all animals; for in men we fee theſe ipermanic anena 
(contrary to all other trunks of arteries) are ſmaller at their orig) 
nations from the great artery ; and 1n quadrupeds, ing u 
this, the {; ic arteries are contorted before they reach the 
Teſte:. Theſe fpermatic veins, after leaving the Teſies of thi 
animal, have (like thoſe of human bodies) ſeveral divitions and 
inoſculations, which are all reduced to one trunk on each fide, and 
empty themſelves into the Cava immediately above the pertors- 
tion : Upon dividing the Tunica vaginales RR Eig. 2025 
Mr. Comper found the incloſed teſticle and its Epididymis hin 
looſe, infomuch that they parted from each other as 
WXYZ,; and with a pretty large convex-glais he could fr 
the excretory duct Z ariſing from one extremity of the teſtick 
where the ſpermatic artery and vein J may be ſeen; aftertha 
duct has gene 2 little way it is folded up into the Epidiayms 
W W, and at length it forms the Vas deferens 88; in men and 
in moſt if not all mag ara the Epididymides and Teſtes adher 
fo clote to cach other, that without ſome dexterity in difſectia, 
their origin from the Teſtes is not to be diſcovered : The 4 
deferentia S S after they leave the Præparantia a b, as in me 
and other animals, become nadie Tn but upon croſſm 
the Creters ee, beccme ſmaller again at their entrance _— 
2 11 1 
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Urctbra, immediately below the neck of the bladder; where 
heir orifices could be perceived on each fide of a caruncle ; nor 
ire there any Veſicule ſemmates near the Vaſa deferentia of 
this animal, as in boars, bulls, horſes, Cc. which nevertheleſs 
-2nnot be allowed to communicate with each other, as in men 
& tho the Vaſa deferentig : Fafiende ſemi nales of thoſe laſt 
mentioned animals empty themſelves into the Crethra at the 
me orifices with the Veſiculæ ſemi nales, yet their communicant 
duds are fo very ſhort, that whatever comes by the Yaſs defe- 
rentia will looner eſcape into the Urethra, than be received by 
the Veſicub,e, as in men; the length of the Urethra between the 
bladder and the Penis exceeded four inches, of which more than 
tree inches and a half was incloſed with a glandulous body, 
walogous to the Proſtraze in men and other animals; the on; 
ks of the ſecretory ducts of this glandulous body are very nu- 
nerons, and open into the Urethra on all ſides, as appeared upon 
gening the Urethra and compreſſing this lous hody or 
te Proſtate, its ſecreted liquor ſtarted. out; this part of the 
lietbra I KK L, Fig. 24, 23, thus incloſed with the Proſtate, 
ing very much contorted or folded in its natural fityation be- 
een the bladder and the Penis, when there is no erection, muſt 
ceſſarily be drawn out, and become ſtrait, when, the Penis is 
extruded yon an erection; by which means the glandulous body 
»necefarily compreſſed, and the Succus oh forced into 
the Lrethra; the Proſtate of divers animals are compoſed by 
muſcles framed on purpoſe, that incloſe them, as. in boars, rams, 
. but in men they are compreſſed by the Maſcali Jeyarores 
ni: At the root of the Penis of the Opoſſur we meet with four 
gandulous Veſicule M MN N ; two on each fide, which cmpty 
themlelves into the Urerbra,. and contain a mucqus matter, 
lie that Mr. Cowper found in the glands he diſcoyered. in 
ths — in men; theſe LF ques are not only comprefled by the 
tin broad Sphin&ter muſcle above-mentioned, but the. bulbs of 
ic cavernous bodies of the Penis C C and Urethra E E, when 
liltended in the erection of the Penis, do allo compreis theſe 
mucous bags; this compreſſion in men is effected by the intu- 
cence or the bulb of the cavernous body of the . Urerhra 
In vvars, rams, cats, Sc. we find nature ſo ſollicitous to diſcharge 
ae contents of the excretory ducts of glapds that ( like 
« 21zzard of birds) cach mucous gland is inc loſe with a proper 


cle to compreis it. 


The ſtructure of the Penis "differed in ſeyeral reſpeRs from 
wat Mr. Coroper found, in all the other animals he had diſſected; 
Pp 2 beſides, 
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beſides, the forked Glans B B Fig. 24, 25, itscavernous bodies l 
had no comection with the Oſſa pubis, nor did the Muſculj ere. 
tores or directores C C adhere to any bone, as in men and qua- 
drupeds, but all thoſe parts lay looſe under the Oſſa pubis; the 
other extremities of the two Corpora cavernoſa Penis are receiyd 
into the Glans; neither did the Corpus cavernoſum Urethræ e c 
its muſcles E E adhere to the Sphinfer Ani, as in moſt other 
animals, but the whole body of the Penis lay looſe between the 
bones of the Pubis and Rectum; fo that on the mtumeſcence q 
erection of the Penis, it is at liberty to be extruded from its Pre. 
putium, wherein it is ſecured from outward injuries, when not 
erected; to favour this extruſion of the Penis in this animal, the 
Urethra IKL is not only very long between it and the bladder 
OO, but he found it much more contorted or folded into acuter 
angles, than is expreſſed in the figures, elſe the Penis could not 
be extruded, but the bladder OO muſt follow it; beſides it ap- 

that nature deſigned this extruſion of the Penis in its ere. 
tion, becauſe we meet with inſtruments to draw it back again ino 
the Præputium; ff G ſhews a pair of muſcles elegantly framed 
for that purpoſe on the fore-part of the Penis; they ariſe fleſhy 


at ff, as they paſs thro' two ligaments or pulleys on the Cf 
Pubis, they 2 united into one kin G which 101 
ſerted at the upper part, or £ — Penis; beſides, this pair d 
muſc les (which perhaps is peculiar to this animal) he found am. 
ther pair, that alſo withdrew the Penis, which ariſe from the 
Reftum, and are inſerted into the extremities of the Corpora ci. 
vernoſa Penis; in cats, male porpuſſes, bulls, rams and boan, 
we meet with two ligaments ariſing from the Os ſacrum or Jim 
on each fide, and inſerted into the Corpora cabernoſa Penis d 
thoſe animals, which like theſe mulcles ſerve to. draw in the 
Penis of theſe animals into the Prepurium: The Corpora cave. 
noſa Penis of the Opoſſum differ in their figure from what ve 

find in other animals; their upper parts D D are bulbous and 

are covered with muſcles C C, ike the bulb of the cavemou 

body of the Urethra in men; but in other animals thoſe parts a 

the Corpora cavernoſa Penis are of a conical figure; the mil 

cles of the cavernous bodies of the Penis in this animal having 

no connection with the Os pubis, cannot apply the Dorſum Pet 

to the laſt named bone, and compreis the vein of the Peu 
thereby to retard the refluent blood, and cauſe an erection 5 
have obſerved in other animals, but tome large veins oft 
Penis in this place take a different courſe, and pals me ; 
. > | ny LIM 
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the way of the blood of the female, to her Ovaria, to 
tie Ora, will here find an inſtance, which Mr. Cowwper muſt 
e them to ſolve; for to what end has nature contrived a dou- 
ble Gland, and two diſtinct apertures therein (when its Penis is 
rected) for the Semen of the male Opoſſum, ſuppoſing ſhe has 
eſipned the impregnation of a double Crerus of the female ? 
Lertamly one paſſage in the Glans Penis would have been ſuffi- 
cem to convey the Semen naſculinum to the maſs of blood of 
tie temale, in the manner they ſuppoſe, had not the propagation 
i the ſpecies depended thereon; and doubtleſs, it was for 
at end chiefly, that the Penis of this animal differs ſo much 
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"iddle parts of the bulb K K C Pig. 26. and are only liable to 
de compreſſion made by the intumeſcence of theſe muſcles CC, 
dat incloſe them 3 but the chief agent in continuing the erection 
« the Penis in this animal, is the Sphinfer muſcle of its Anus 
x rather Cloaca, to which the broad Shincter muſcle above- 
mentioned is continued, and does ſomeu hat contribute; when 
the Penis is extruded from the Cloaca (which muſt _— when 
+ is erected) the Shincter of that part neceſſarily embraces it, 
ind the like muſt be done by the Sphinfer mulcle of the Choaca 
if the female in Coitu; and upon theſe accounts Mr. Cowper is 
pt to think, theſe animals are not very quick in that act; beſides, 
the ſhape of the Penis ſhews an unfitneis for its retraction, till 
there is a detumeſcence of its Glaus AB Fig. 26; which perhaps 
bes not happen in theſe animals till both male and female are 
{tated, as in dogs and other animals that have bones in their 
?-1is, and have a bulbous intumeſcence of the Glans in Coitu, 
nd no Veſiculæ ſeminales as in this animal, and do alto impreg- 
ne the female with more than two or three at a time, as the 
(joſum does: As the bulb of the cavernous body of the Ure- 
ira in man, is framed for the uſe of the Glans, to keep it ſuffi- 
cently diſtended when required; ſo it ſeems, that it is neceſſary 


to have two of thoſe bulbs incloſed with their particular muſcles 


Ek Fig. 24. in this animal, to maintain the turgeſcence of its 


doubled or forked Glans AB Fig, 26. when the Penis is erected; 

n this diſtenfion of the Glans Penis, the middle part of the 

ifice of the Urethra (where you ſee the probe pa ing out of 
y 


Fig, 25.) is neceflarily compreſſed, as repreſented by D Fig. 26. 


and two d iſt inct a CC are leſt © as appears by AB 
n each fide its bored Gans. * 4 : 


Such as ſuppoſe that an Aura ſeminalis of the male, — by. 


ate 


vm what we meet with in others; nor could its Penis in theſe 
umſtances be expoſed in a Præputium, as in other * 
Pads, 
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ſame ends by different methods; tho there are no 5 1 


its Penis in Coitu, and effectually retard the refluent blood fron 


in boars, rams, bulls, Sc. in whom the Corpora cavernoſa ar 
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by rea ſon of the numerous acc idents that would certai 
— in this animal's way of living; nor could its Tante 
thus · cetracted, when not erected, and ſufficiently extruded, whe 
it is, if (as in other animals that are alſo retromingent) th 
Penis of the Opoſſum had been faſtened to the Oſſa pubis. 
Thus we ſee, that nature in theſe inſtances, actompliſhes the 


mi nales in this animal, as there are in dogs, weaſels, &c. yet ye 
ſind its Penis without a bone, as in thoſe animals; but then we 
meet here with additional contrivances to maintain its erection: 
and not only the Sphinfer muſcle Fig. 25. of the Cloaca of the 
male Opoſſum, but that of the female does alſo cloſely embrace 


its Corpora cavernoſa, by compreſſing the veins of the Pei 
E Fig. 26; — the Penis of this animal be formed like th 


too large, when not erected, to be ſecured within the Claaca 
this animal. | 

Fig. 23. Shews the external appearance of the genitals of thei 
male Opoſſum, ſomewhat leis than the life; A B c © the Aus t 
Gaaca; A its lower part which leads to the Rectum; B its wit 
per — or the orifice of the Præputium, whence the urine and 
the Penis are extruded ;- cc two {mall apertures, whence tht 
yellowiſh liquor that had the peculiar Feroy of the animal, hat 
its exit; D the Hrotum juſt large enough to conta in the Teles 
E that — of the Abdomen where the Marſupium is ſeen i 
the female, which here appears a little more depreſſed than it 
other animals: but cannot contain the young ones, as the pouch 
of the female does; E E the two thumbs of the hinder feet a 
Fig. 24. Repreſents the fore parts of the organs of generation, dur 
as wa the life ;- AA the ot the Penis; AB the forked 
Glans; C C the muſcles analogous to the Directores Penis it 
men and other animals, which here incloſe the Bulb; of the c; 
verhous bodies of the Penis ; DD the two Corpora caverns 
Penis before they join, and forn the body of the Penis; EL 

rts of the two bulbs of the cavernous body of the Cre hri 

Ja pair of muſcles, whoſe two tendons f f pals thro tw 
ligaments or pulleys on the Os pabis, and are afterwards unites 
into one tendon G, inſerted into the Bor ſim Penis, and lerve u 
draw the Penis within the Cloaca after an erection; H H W 
other muſcles which ſerve for the tame uſe, and ariſe from tit 
Rectum, but they are faſtened to the oppoſite part of the Corpo" 


Cavers 
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ung Penis; 1 the Urethra, where it has no glanduloys 


inlz DAS NO £ 

1c incloſing it; K K the Proſtatæ or Corpus glanduloſum, in- 
th 10 — Urethra, which . — between the Penis and 
the 1275 urine in the Pelvis of the Abdomen of this animal 3 


two mucous bags on each fide, at the root of the Pers, 

hichempty themſelves into the Urezhra ; O O the bladder; 

p the Muſculi cremaſteres 3 2 the left cremaſter inc loſing 
[Tu 


nand artery as the) 
the te 


ad up and conſtitutes that body, from whence it is continued 
the bladder, and called the Vas deferens, 88; a a the ſper- 


te r arteries ariſing fram the fore-part of the deſcending trunk af 
us of: 4rieria magna, where they have a common duct, which is 
zu as it paſſes thro? an aperture # - - formed on pur- 
e in the trunk of the Vena cavs 5 b the ſpermat ic veins at 


ir entrance into the Cava; d d the kidneys; ee the ureters; 
tte emulgent veins; I part pf the left emulgent artery ; þ 
Vena cava below the liver; i i the deſcending trunk of the 
at artery; & & the meſenteric arteries; I the lower meſenterię 
ry, which in this animal does not ariſe from the great trunk; 
te left Glandula renalis, that on the right: ſide being placed 
und the trunk of the Vena cava n; o a common trunk of an 
ry, from whence ariſes the gaſtric, the fuperior and inſer ior 
entric, and the emulgent arteries : The defign of nature in con- 
Ing all thoſe arteries to one trunk in this animal, might be, 
maße, in favour of its uſual poſture, in hanging by its tail with 


dead downwards ; this trunk of the arte: ies of the Viſcera of 
meer belly having fo many united forces, is the leis liable 
yy BY —— that might be made by its contained parts in 
hr polture., 

ö. 25. Repreſercs the back port of the genitals ; A the body 
miri the Penis; B its Glans; C C the bulbs of the Corpora ca- 


0 Penis covered with their muſcles ; D D the Corpora ca- 
"a Penis; EE - - - - the two diſtm& bulbs of the 
mous body of the Urerbra, incloſed with their particular 
ies; F F G parts of the muſcles expreſſed on the fore-part 


of 
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 Urethra alſo diſtended; theſe bulbs were opened on the ot 
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of the Penis in the preceedi ire; HH the ! 
muſcles ariſing from the or ng and inſerted — 15 = 
the Corpora cavernoſa Penis; I K L the Urethra covered wi 
the ProſtaregKLK; MN the two mucous bags on each fd 
O the bladder; P the Myſculus rremaſter ; Q the Tunic 
ginalis laid = ; R the Vaſa oberg ent from the g 
trunks; 8 8 the Vas deferens on each fide ; WX YZ; the 
teſticle, as in the preceeding gun only, that the oppotite fide 
here towards you ; ee parts of the Creters; ** a probe i 
ſerted into a "ar > the 3 
Fig. 26. The fore: part Penis, as it appears when its 
— — a are Sled with mercury and Wed, — 
rge as the life; A B its forked Glans; CC ther 
diſtinct apertures that appear in this diſtenſion or erection of 
Corpora cavernoſa; D - - the middle part of the orifice 
the Urethra, which is ſhut up upon the intumeſcence or ered 
of the Penis; EK - the two veins of the Glaus, wbt 
are compreſſed by the two Sphinfer muſcles of the male and fem 
in Coitu ; P the bulbs of one of the cavernous bodies of the Py 
diſtended G one of the bulbs of the cavernous body of t 


fide I to inject the cavernous bodies with mercury, which are 
expreſſed as they ought to appear on both ſides in the folk 
ing figure; H the Urerbra; | the muſcles dried, expreſſed 
Fig. 24, 25, by FF, ff G; KE the veins tied up as they p 
the muſcles of the Bulbi, to retain the mercury. 

Fig. 27. Repreſents the back · part of the Penis expreſſed in 
preceeding figure ; A B its forked Glans ; E E parts of the w 
ariſing from the Glans; F F the bulbs of the cavernous bo 
of the Penis; G G the two bulbs of the cavernous body oft 
Urethra; H the Urethra; KK kk the veins tied up as f 
paſs out of the Bulb, to retain the mercury. 


The Jeſuits Bark; by Dr. William Oliver, Phil. Ta 
No 290. p. 1596. 

e HE Peruvian bark comes from a tree about the bigneb4 
plumb-tree, with leaves like ivy, but a little ſmaller, v 

are always green; the Indians call it Querang; it is gatherd 
autumn, at which time, the rind is ſtripp'd off all round, 2 
from the trunk as from the boughs, which grows again inf 
months, as cork does; the trunk is about the bigneſs of 20. 
thigh; it bears a fruit not unlike a cheſnut (excepting 150 
rind or ſhell) which is properly call'd China China, * 
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em d by the natives beyond the bark taken from the trunk or 
poughs; this account the Dr. had from an apothecary in Cadis 
i ain, who had livd in Peru, and had ſeen it growing, aud 
gather d it ſeveral times; from which account the Dr. made this 
ſervation, that probab China- China, Or the rind of the fruit, 
; firſt only in uſe, and the more powerful medicine, taken in 


er quantities; and that the bark of the tree came not into 
4 til ſome time after, when the virtues of at being known in 
e e, occaſion d a greater demand for it. 


1 ew Baroſcope, and Obſervations made thereuuth; 
Mr. Caſwell. Phil. Tranſ. No a 90. 1597. * 


Uppoſe ABCD Pl. X. Fi. 1. to be a bucket of water, in which 
N is the baroſcope x rep o0/m, conſiſting of abody x ＋ /m and a 
de :2y0, both which are concave cylinders communicating with 
ch other, and made of tin, for want of glaſs; the bottom of 
e tube zy has a lead weight to fink it, fo that the top of the 
dy may juſt ſwim level with the ſurface of the water, by the 
{dition t ſome grain- weights on the top; the water, when the 
trument is forced with its mouth downwards, gets up into the 
be to the height yu; on the top there is added a ſmall concave 
nder, which he calls the pipe, to diſtinguiſh it from the ſmall 
tom cylinder, which he calls the tube; this pipe is to ſuſ- 
in the inſtrument that it may not fink to the bottom; m d is a 
ne; mS, dE are two threads, lying oblique to the ſurface of 
e water, which threads perform the office of diagonals ; for 
bile the inſtrument ſinks mare or leſs by the alteration of the 
rity of the air, there, where the ſurface of the water cuts the 
reed, is form'd a ſmall bubble, which aſcends up the thread, 
lt the mercury of the common baroſcope aſcends; the cir- 
mfrence of the body is 21 inches, therefore its area is = 353 
altitude m 5 = 4; therefore the ſolidity of the body is 
140; each baſe xm, 7 5 has a convexity, whoſe altitude is — 
= 5; therefore, the conoid on each bale is nearly = 41 4, there- 
the whole body is = 140 + 114+ - 11+ = 163, and 
tte entire altitude of the body = 4 + .65 + .65 = 5-33 the 
r circumference of the tube is 5,014, therefore its area 7 = 2 ; 
e length of the tube = 4, 5; therefore the tubes capacity is 
4; therefore C the contents of the body and tube = 165 
S 172 Cubic inches, which is almoſt two quarts and a 
{; {uppole the greateft prefſure of the air to be = 50.5 inches 
its 08 m-rcury = 30.5 X 14 = 427 of water, and F = 42); there» 
Ff: = 73444; put 4 for the depth ou of the air in the tube, 

Nor. IV. 8 2 when 
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when the body is all immers'd, the air in the inſtrumere, , 
immerſion, contracts ſomewhat by the cold of the water; thi 
contraction Mr. Caſavell finds to be nearly as much as woula t 
produced by an addition of one inch to 42), the altitude of th, 
atmoſphere in cold weather, but in warm weather it is probab 
twice as much; but we will now ſuppoſe it = t ; therefore th 
depth of the ſurface of the water in the tube below the ſutfac 
of the outer water is = þ + a; therefore, the preſſure on tha 
ay ſurface is as the altitude of the atmoſphere above it — 
b 1 +a=F + a, putting F = b + 3: th 
Tcing that an i010 which the air is * are 4 
procal to their reſpective preſſures, and that whilſt the inſtrun 
is out of the water, the preſſure f anſwers to the ſpace C; there 


fore Pg: f:: C: = = the ſpace which the air takes 


in the inſtrument under water; therefore SS =.4:= 


* i 


a | 
part of the tube which is poſſeſs'd by the ale San (ſuppoſin 
the tube's area 2 = ) therefore fC= Fd— 4d = Fay 
a an, therefore aa + F © X* 4 25 2 5 put P- 


2g; therefore a@ ＋ 2g 4 , therefore 4 = 


5 Ws gg —g3 then ſuppoſe the gravity of the atmo 
N | 

phere leſs, ſo much as to fink the mercury 7s of an inch = 1, 

of water; and therefore, putting 8 = F — 1: 4, and in the 


equation inſtead of a, and y inſtead of g, you have « = 


Ted + 53 — 5 thus Mr. Caſwell finds 
1 


1 and therefore « — 4 = .22; which. 22 X gin 
44 cubic inches (and ſuppoſing a cubic inch = 253 grains). 
Xx 253 = 111 grains weight of water, that was got up into ty 
tube in the firſt caſe more than in the ſecond ; and therefore, f 
baroſcope requires an addition of 111 grains on its top to fink 
to the level of the water in the ſecond cafe, more than in the fil 
this upon the finking of the mercury in the common bard 
ſcope only 4, of an inch; now one grain in this new barolcope WM 
nearly as diſcernible as +, of an inch in the common one; 
that this new baroſcope is 111 times more exact than the con n 
one. ̃ 
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it f = 2473 C 172; 4 = 1633 # = 2 as above, onl 

fd 1 it 437.3; that 1s, ſuppoſe the body ſunk — 
viter four inches lower; in this caſe a = 208; therefore 4 — 4 
—.64, which multiphed into n = 1.28 cubic inches, which 
x253 gives 324 grains; and the body's top xm being ſunk four 
""ches under water the body becomes ſo much the heavier, than 
whilſt m was at the ſurface of the water; therefore this 1.28 
lirided by the aforeſaid depth 4, gives. 32 the area of the top- 
ipe, fuch as would balance or buoy up the body at any depth ; 
ttly ſpeaking, the pipe ſhould be gradually bigger upwards in 
order to ſuſtain the inſtrument at any depth, but as to outward 
appearance it is cylindrical, and its circumference = 2.005 ; but 
to that, the leaſt alteration of the air would make x m the top 
of the body in that caſe paſs thro' the 4 inches (which 4 inches 
te ſuppoſes for all the variety of depth the inſtrument has room 
ien it on the bucket to aſcend or deſcend) therefore, the pipe is 
made a ſmall matter bigger; vis. its circumference is 2.14, 
whereby the pipe, according as the body ſinks more, gives more 
riſtance to the deſcending body; the pipe's area is. 3643, there- 
fore the capacity of the pipe in 4 inches altitude is = 1.457 ; 
bt in order to give no reſiſtance, its capacity as aboveſaid ſhould 
te 1,28, therefore this 1.28 taken from 1. 457 there remains 
a the actual refiſtance in 4 four inches depth; vis. . 17) X 253 
= 44 grains: But this reſiſtance will not be the fame in all wea - 
ners; in order therefore to calculate what it will be, when the 
mercury of the common baroſcope is very low; for inſtance, but 
1$inches high = 392 of water; F muſt be ſuppos'd = 392; 
therefore, F = f = þ + 1 = 398.33 and the reſt as before; 
tis. d = 163; fc 67424; Fd = 649229; thence by the 
oreſaid equation 7 = 4 33 5 therefore, « — 4 =.25, which 
X gives 50. cubic inches, which x 253 = 126 grains; ſo that 
this baroſcope, when the mercury is loweſt, is 126 times more 
exct than the common one, ſuppoſing the body immers d anew 
ven the mercury is ſo low; next, whilſt the mercury is ſo very 
hu, ſuppcſe the top of the. body depreſs'd 4 inches under water; 
lterefore, 9 = F —= 4 = 402.3 the reſt as before; vis. fc 
= 61424; then, @ will be 1. 9; but before, whilſt the top of 
tte body was at the ſurface, @ was 2.59 z. therefore the difference 
dy X 2 the area of the tube, gives 1. 38 cubic inches, which 
"153 gives 349 grains; and ſo much heavier is the baroſcope, 
ven the top x #2 15 4 inches under water; or which comes to the 
anc, ſuppoſing that mercury at 28, and xm at the ſurface, this 

Q q 32 baro- 
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baroſcope by the mercury's aſcending 2, of an inch will becbme 
349 grains heavier; the pipe's capacity in 2. _ altitude waz 
1.457, from which fubſtracting the abovefaid 1. 38, the reſidue 
is = .077, which X 253 gives 19 grains m4 inches; ſo that the 
pipe will tuftain the baroſcope, and alſo 44, when the mercury is 
30 and + bigh, and but rg grains, when the mercury is 28 hi b; 
the fewer grains difference there are in its ſinking, thro? 4 inc es, 
the more mce the barofcope will be: Where the thread cuts the 
ſurface of the water, there is form'd a bubble; therefore, hilſt 
the inſtrument ſinks 4 inches in water (which is all the room 
Mr. Caſwell gives it) the bubble moves 20 inches on the diagonal 
threads; therefore it follows, that 120 gratns difference would 
make the bubble go over the ſpace of 120 inches, were the 
threads ſo long; but as it has been calculated above, about 120 
grams difference of weight in the inſtrument is produced by ſo 
much of the alteration of the air, as would make the me 

of the common baroſcope 4% of an inch; therefore when the 
mercury aſcends 4% of an inch, the bubble of this new baroſcope 
aſcends 120 inches; therefore this new baroſcope is about 1200 
times more exact than the common one: Mr. Caſwell made the 
following obſervations with this new baroſcope, 

1. Whilſt the mercury of the common baroſcope is often known 
to be ſtationary 24 hours together, the bubble of the new baro- 
{cope is rarely found to ſtand ſtill one minute. 2. Suppoſe the 
gravity of the air increafing, and accordingly the bubble alcend- 
ing; during the time that it aſcends 20 =. <0 it will have ferr- 
ral ſhort deſcents, of the quantity of £, 1, 2, 3, or more inches, 
each of which being over it will aſcend again; theſe retrocefſions | 
are frequent, and of all varieties both in quantity and duration; 
ſo that there is no judging of the genera} courſe of the bubble by 
bare inſpection, tho you ſee it moving, but by waiting a little 
time. 3. A ſmall blaſt of wind will make the bubble deſcend; MN ® 
a blaſt that cannot be heard in a chamber, will ſenfibly force the th 
bubble downwards; the blaſts of wind ſenfible abroad cauſe ſe. BN © 
veral of the above-faid retroceſſions, or accelerations in the gere- kl 
ral courſe; as Mr. Cafirel} found by carrying his baroſcope to « Wl © 

e, where the wind was perceptible. 4. Clouds make the 1 
ubble deſcend; a ſmall cloud approaching to the Zenith has 
more effect than a large cloud near the Horizon; the bubble de. 
ſcending in cloudy weather, a break of the cloud, or clear place 
approaching to the Zenith has made the bubble aſcend; and 
after that break had paſs'd a confiderable way beyond the Zenith, 
the bubble deſcended again. 5, All — excepting _ 
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derto obſerv d by Mr. Caſavell, made the bubble deſcend; but 
one time the wind being north, and the courſe of the bubble 
Ecending, he ſaw to the windward a large thick cloud near the- 
thriz0n, and the bubble ſtill deſcended ; but as this cloud ap- 
qwoach'd to the Zenith it made the bubble aſcend, and it con- 
tinu'd aſcending, till the cloud WES pals'd, after which it re- 
um d its former deſcent; it was a cloud that yielded a cold 
ſhower of ſmall hatl. 


(mcerning Foſſils; by Mr. Edward Lhwyd. Phil, Tranf. 
Ne 291. p. 1566. * 

HE ſtate of foſſils is quite different in Z/ſex, from what 

it is in Wales and Jreland; in theſe latter countries the 
ſhells are generally cryſtalline; but in Eſſex, and ſometimes 
about Oxford, they are teſtaceous; which difference is, doubtleſs, 
to be attributed to the foil, and particularly, to the chalk and 
fint of Z ſex, which all thoſe countries want, excepting a ſmall 
rt got in the north of Freland; but there it is remarkable, 
that their chalk is abſolutely fed; he means, that whereas 
the flints are in England imbodied in chalk, they are there in a 
chalk-white lime- ſtone; and as chalky countries alone afford 
hole Echinitæ Mr. Lhwwyd ſtiles pileatus, galeatus & corda- 
u; ſo he could never find them in all his travels, but at that 
glace; from whence the Druids did in time of Paganiſm, pro- 
cure them, and fold them amongſt our northern Yritons for 
ſtones of miraculous "har thy wee perils by fire and water; 


perſuading the vulgar that they were generated in cocks knees, as 
tioulands in the Highlands fooliſhly believe at this day, 
Mr. Lhꝛuyd was ſurpris d that ſo many foſſils found in Eſſex, 
ere ſcarce diſtinguiſhable from ſea-ſhells, for the caſe is other. 
wie in thoſe places he ſearch'd ; about Oxford they have, indeed, 
oe or two foſſil - ſhells of a teſtaceous ſubſtance, but in colour 
they differ farther from thoſe of the ſea, than the Eſſex toffils 
do, where they are ſometimes found imbodied in ſolid ftone, 
wch takes off any objection ſome might offer, of their bei 

kitter'd accidentally by gulls, crows, £9c. on the Harwich Gift, 


wich Cliff and Foflil-ſhells found there; by My. Samuel 
Dale. Phi}. Tranſ. N“ 291. p. 1568. 


Arwich Cliff is a ſort of promontory, which divides Orwel- 
A haven from the Æſtuarium contain'd between that and 
"dron-neſs; it is fituated on the ſouthern part of the town, 
out a quarter of a mile diſtant therefrom, and it contains _ 
vera 
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ral acres of land; its height from the ftrand or beach to the 
top, is 40 or 50 foot, where it is higheſt ; at the bottom of this 
cliff there is a Stratum of clay about a foot thick, over which 
there 1s another of ſtone for a foot more, in which are embodied 
divers ſhells (tho' but thinly) as well of the turbinate as bivghe 
kind, and alſo pieces of wood and ſticks; over this are diven 
Strata of a blueiſh clay, about 20 foot high or more; this clay 
hath Pyrites or copperas ſtones ſticking therein, but no ſhells 
that Mr. Dale could obſerve; above this are likewiſe divers 
Strata, reaching within two foot of the ſurface ; ſome of which 
are only of fine ſand, having other ſmall ſtones and gravel mix d 
with fragments of ſhells, and in others were ſmall pebbles; and 
it is in ſome of theſe laſt mention'd Strata, that the bivalve and 
turbinate foſſils are embodied, which lie promiſcuouſly together, 
the Htrata with the ſhells obſerve no order in lying, being ſome- 
times higher and ſometimes lower in the cliff; and ſometimes 
two or three one above another, with other intermediate Hrata 
of ſand, fragments and gravel ; over all theſe, there is a covering 
of common ſandy earth, which is about two foot thick; in ſome 
places of which there are veins of a ſpecies of Oſteocolla, tho 
more tender than the Ofteocolla Officinarum, which is brought 
from Germany; this Mr. Dale calls Oſteocolla Anglicans, which 
incruſtates round {mall ſtrings like the fibres of the roots of trees; 
it is of various fizes, and emits branches here and there; but it 
is ſo tender, as not to be got out of the earth in any large pieces; 
whether it appears above the earth, like the German ſon, 
Mr. Dale could never diſcover; the ſhore before this cliff, as far 
as the ebbing of the ſea would permit his obſervation, was rudely 
pav'd with ſtones, divers of which are vein'd with that fort of 
ſubſtance, which by Helmont and other naturaliſts, is call'd I 
dus Paracelſi; the inhabitants have a tradition, that theſe ſtone: 
are form'd by the clay, which tumbling down from the cliff, and 
being waſh'd by the flow ing of the ſea, are in a ſhort time cos. 
verted into ſtone; and Mr. Silas Tayler in his manuſcript col 
lections of Harwich and Zover-courr writes thus concerning it; 
The waſhing of theſe cliffs diſcovers a blueiſh clay, which tun. 
ling down upon the ſhore, tho wwaſh'd by the ſea at high water, 
within a ſport time turns into ſtone; there may be ſeen ſome thit 
are newly fallen, as ſoft-as the clay in the cliff, and others thu 
have lain longer there, .crxſted over and hard, but if open d 
broke, the clay is ſtill ſoft in the middle; others, that have Jah 
longeſt are petrified to the very middle, and with theſe tit 
walls of the town are built for the moſt part, and the ſirtl 

| 2 
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generally pirch'd: How far this is matter of fact Mr. Date will 


dot determine; and tho he muſt at the fame time own that ſe- 
eral of the ſtones are waſh'd from the Stratum at the bottom 
of the cliff, yet he was ſometimes inclin'd to Mr. Tayler's opi- 
nion, becauſe he liv'd a great while upon the ſpor, and by his 
collections ſeems to be a perſon of — and learning; and 
likewiſe, becauſe, ſeveral of the ſaid ſtones have cracks or cho 
in them, as clay and earth commonly have by being expos'd to 
the ſun, and there 1s ſtill lying upon that ſhore a ſtone, in which 
z large pile (probably of oak, ſuch as was formerly made uſe of 
there to preſerve the cliff from the imuries of the ſea) plainly ap- 
pears to have been imbedded, which can owe its fituation to no 
ather cauſe, than by being preſs'd- into the ſuperficies of the 
day while ſoft, and petrifying with it; which being ſquare, 
ukes off an objection ſome might make, had it been round, 
o its being lodged there at the general deluge; Mr. Dale is not 
nlenſible that this manner of petrifaction is not only different 
ſom the common methods nature uſes in that operation, but alſo 
thwarts the opinions of divers learned and ingenious men; and it 
was rob = oppos'd by Mr. Morton of Oxendon in Northamp- 
tmſbire, when he and Mr. Zuffkin were with Mr. Dale upon 
the pot ; the ſubſtance of his diſcourſe was to the following pur- 
pole, At Harwich, under the cliff upon the ſea . ſhore, there is 
Stratum of a clayey ſtone, which is cover'd here and there 
with ragged ſiones of a cloſer texture, which was formerly 
another entire Stratum, bur vas thus broken by the tearing of 
the waves; My. Dale and Mr. Luftkin were of opinion that 
this clayey Stratum had been formerly a ſofter ſubſtance, but was 
daily petrified by the ſea water; when Iturn d to the cliff I 
fond a Stratum there, of the very ſame ſort of clayey ſtone 
with that upon the ſhore ; yet the ſea water very ſeldom comes 
u bither, unleſs driven by ſtorms and at ſpring tides; 1 broke 
off a little piece, and then you was convinc d that it was not 
barden'd or petrified by the ſea water, but in its natural ſtate ; 
and T have often met with juſt ſuch ſort of ſtone in ſeveral of 
our ſtone- pits here in the inland country; it appears to me, that 
the water ſhould have rather ſoften'd than hardei”d the ſtong 
upon the ſhore, tho by waſhing away the looſer clayey matter 
and other earthy ſtuff, that is ſometimes left upon it at the ebb, 
* ſeem to be 4 ſort of petrifaction, and occaſion this 
mſtake. | 
As to petriſactions, I have only. obſerv'd theſe three ſorts. 
I. 4 ſtony incruſtation upon ſticks, and any thing that lies in 
| the 
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the way, in peerifying ſprings ; the ſoil in rhoſe waters g, 
ally intermix'd with particles of ſtone, that trickle down in, 
it with the water, and are there detain'd ; of this. 
doubtleſs you have ſeveral inſtances in Eſſex, and I think they, 
Ss one at Harwich-cliff; rh this is not ſo properly call d s 
rrifattion. 2. The ſecond ſort is that which if perforasd by 
iche permeation, or anfinuation of the finer ſorts of ſtony 
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of rhe tran/mutarion of a Stratum; e. gr. of chalk to clay, of 
coal to common ftone, or the like; Tmuſt confeſs, I never met with 
any thing in nature, which would countenance it, t hat is ſuch 
a tranſmutation in the bowels of the earth; nor is, there any 
thing that proves it, thar ever I met. with in any natural a. 
ſervations. 

A late author is of apinion, that his bed of ſtones was the 
foundation of the loamy cliff, where the cliff has been waſh 
away or cut; and that they are the production of a vitriolim 
juice in conjunction with the loam; as the common copper 
Pones are produced by the ſame juice in gravel; and that the 
latter were only to be found, where the cliff was gravely, an 
not where the loam 45; how far theſe ſtones are the effeR of a 
vitnohine juice, Mr. Dale will not determine, but this — 
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firm, that he has by him ſome of the Pyrites or common Cop. 
s ſtones, which he pick'd out of the clayey Sratum of this 
chf, in which they may be frequently met with; nor did he ob- 
ene at any time, that theſe ſtones were inveſted with either Gyp- 
un or Trichitis, as the fame author affirms, but with the afore- 
kid Ludus Paracelſi, and frequently ſome other forts of Lapides 
dagmite. | | | | 
1 theſe ſhells or marine bodies came to be depoſited here, 
$a ſubject which has employ d the heads and pens of divers 
kirned and ingenious men; of which Mr. Dale would not pre- 
end to ſay any thing, only make ſome remarks on the poſitive 
Erion of the aforeſaid author, concerning the imbedding of theſe 
fil ſhells in this cliff and the alteration of the channel; vis. 
that this bed of ſhells, which covers the cliff, was carried thi- 
ther, either at the making or clearing of the harbour; for the 
channel or harbour there is artificial, and of no old date, the © 
arent having been formerly on the ol. ber ſide of Languard 
Fort, Which then ſtood in Eflex; as to the queſtion, how el/e 
ould the ſpells lie a- top of this cliff ? Mr. Dale would only atk, 
why the fame Strata of ſand and fragments of ſhells, with the 
lie foffils imbedded therein, are to be found at Valton nes, on 
the other fide of the AÆſtuarium, which is five or fix miles 
broad from Harwich, as alſo at Bawdfey-cliff in Suffolk, which 


WT 5 cight or nine miles diftant, and in other cliffs on that ſhore, 


where Mr. Dale had met with them; a ſecond queſtion may 
lere be aſk d, how it comes to pals that none of thoſe Buccing 
reroftrophes (whoſe exuvie are in ſuch plenty in all the cliffs 
hereabouts) are not now to be found in this channel, nor in the 
aacent ſea ? For Mr. Dale cannot think, that the clearing this 
harbour could have deſtroy'd all that ſpecies of fhell-fiſh, 
whereof there was then ſuch plenty; and therefore, ſome other 
cginal muſt be allow'd them, than what this author has aflign'd ; 
wr can Mr. Dale allow the harbour here to be artificial; be- 
ule, ſo great a work as this is; viz. the making a channel two 
miles wide, as it 1s in this place, would not have been done, 
without ſome notice taken thereof in hiſtory ; and beſides, the 
eh, Sc. which muſt have been dug up by ſuch a work, muſt, 
wnſequently, have made a much greater hill, than the cliff ever 
ws; and another doubt will ariſe from hence, why the workmen 
Itould bring all the earth, Cc. to this fide of the channel, and 
at lay ſome of it on the other, as it is plain they did not; the 
und on which Languard- Fort ſtands, as far as Walton Cole- 
% which is about three miles, is only a {andy level or beach, 
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which Mr. Dale ſuppoſes might in time have ſubſided there, 2 
may be obſerv'd at the mouths of other large rivers; and a . 
the argument our author alledges of Languard Fort being ac. 
counted to ſtand ia Eſſex, to confirm his Hypor heſis of the 
change of this channel; it will be of no force with a 

who does but obſerve, that not only parts of pariſhes, but like. 
wiſe counties, are often divided from thoſe pariſhes, and counties 
to which they formerly belong'd, and included in others, of 
which there could many inſtances be given; e. g. a part of Key 
is on the Eſſex fide of the Thames; and in Oxfordſhire, the yy. 
riſnes of Hilton belong to Berkſhire, Daylesford to Warwyh. 
ſhire, Compton to Glouceſterſhire, and S:ratron- Audley to Buck 
inghamſbire, tho all are included in the other; and there is x 
farm belonging to the pariſh of Braintree, that is ſeparated 
from it at leaſt two miles; and to Mr. Dale a probable reaſon d 
this fort being reckon'd in that county, is the ſands ſubfiding 
here, made at firſt an iſland, which lying neareſt to Eſſex wa 
accounted of that county; or ſecondly, the iſland fo form'd, be 
longing to none but the crown, it was at the pleaſure of the 
King's officers to call it of which — they had a mind; 
was it Mr. Tayler's ignorance (as this author ſays) that made hin 
mention theſe ſtones as petrifactions made by the ſea; for in hi 
aforeſaid Collections, he did not omit the tradition the inhabitant 
of this town had, about the alteration of the mouth of this hate 
as appears from his own words; it is generally believ d, ſays le 
that Stoure did formerly diſcharge itſelf in a ſtreighter curren 


Man ir does now, into the ſea about Hoaſley- bay, under i f 
hizh-land of Walton-Coleneſs and Felix Stow in abe cu 
Suffolk, berwween which and Languard-Fort are (as they a 
puted) certain remains of the old channel, which the nagl 
bouring inhabitants ſtill call Fleets, retaining at this day tl 4 
tradition of the courſe of the water, and the entrance into ii 
haven to have been heretofore by and through them; «al .: 
Mr. Dale is of opinion, that this tradition is matter of fad tr 
from what he has before hinted concerning the mutations, ti kl 
mouths of large rivers daily undergo, by the lod gment of ſand, I /- 
which may be aſſigned as a better reaſon for this alteration, tally 
that of our author, f. e. that it was artificial; and the year » 
waſhing of the cliff on the Harwich fide does likewiſe add, 4 
its probability; it being a conſtant obſervation, that where f 
ſea gains on one fide, it loſes on the other; and that this len " 


was fo form'd, he is confirm'd by the modern removal of ! 
fort more towards the point, and that more ſand was added it 
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he old fort was built; this alteration is taken notice of by the 
;orefaid Mr. Tayler in theſe words ; And tho ſeveral now liv- 
ing pretend to remember the building of Languard-Fort, yet wwe 

4 that there was an older fort thereabouts, A. D. 1553, and 
ulld by the ſame name, which was not far off from this mo- 
Irn one, a little north of it, where are ſtil} to be ſeen t<vo faces 
and flanks of a Baſtion, rhe q of it being Wore away by the 
ſu, but in its ſtead it has left upon the ſpore a long row of . 
ard FanRs. 
lebe ſpring mention'd by Mr. Edmund Gibſon in his Engliſb 
dition of Cambden, from the aforeſaid —_—— of Mr. Tayler, 
j a very imall inconſiderable thing; nor could Mr. Dale ob- 
ene, that it perrified or ineruſtrated either pieces of wood or 
ficks; but he had a piece by him, which he broke off from a 
ge pile upon that ſhore, which was petrified as far as it was 
duren into the earth, and the fea water came; and he ſuppos'd 
tat there ſt ill remain ſome others of the ſame. 

Mr. Dale has already obſerv'd, that the foſſil ſhells are im- 
kedded in a lobte Srratum of ſand, gravel, Cc; which may ſerve 
demonſtrate, that their Matrix is not a clay-bed upon the top 
of the cliff; as alto, that they could not be ſcatter'd there by 
crows, gulls, cr other ſea-fowl, as well; as that ſome of them 
re likewiſe bedded in ſtone at the bottom of the cliff, yet it is 
mly where the earth has been broken by digging of ditches, Sc. 

Mr. Dale found the following foſſils at this cliff. 1. Bacci- 
um foſſile hereroft rophum roſtratum, lævem maximum Liſteri re- 
fires. 2. Buccinum foſſile roſtratum maximum Liſteri referens. 
. Bucctnum foſſile minus ventricoſum mucrone obtuſo. 4. Buc- 
im fofſile tenue minus ponderoſum, ſtriatum & undatum, 
5 Buccinum foſſile tenue confragoſum. 6. Buceinum foſſile ſtriis 
prominulis marginalibus inſignitum. 7. Buccino-turben foſſile 
ſericulatum minus. 8. Buccino-turben foſſile ſulcatum. 9. Buc- 
Ho turben foſſils roſtratum. To. Buccino-turben maximum ra- 
fratum fofſite ſpiris inrus ſtriis elatis infignitis. 11. Cochlea 
Alis maxima umbilicata quinque ſpirarum. 12. Cochlea foſſi- 
i unbilicata mucrone obtuſo. 13. Nerita parva foſſils, 
ly. Turbo foſſilis ſpiris duabus ſtriis eminentibus inſiznitis. 
j. Pecten minor foſſilis unica aurita. 16. Auricularia man- 
ind. 17. Pectunculus foſſilis fere circinatus ſtriis tenusbus val- 
uu per ginglymon connexis. 18. Pectunculus foſſitis craſſus 
ro acuro ſtriis majoribus. 19. Pectunculus foſſilis faſciis 
afverſts undantibus notatis. 20. Pectunculus vnd garis foſſilis 
l Fectunculus alis ſtriis majoribus & elatioribus. 22. Pec- 
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tunculus maximus foſſils Liſterianum maximum reſo, 
23. Pectunculites maximus ſtriis Jatis. 24. Concha parus fi 
filis faſcits rranſverſis inſignis. 25. Concha longa 772 757 
ciata. 26. Conchites lævis maxima. 27. Conchites parva {af 
riara. 28. Trigonella minor ſive vulgatior Anglica Lithoph, 
Britan. 816. 


Au Inſtrument for ſeeing the Sun, Moon, or Stars paſi th, 
Meridian of any place; by Mr. William Derham. Phil 
Tranſ. No 291. p. 1578. 

MON GST all the methods contriv'd for finding the me. 

ridian of any place, the moſt commodious Mr. Derhan 

could ever meet with, or think of for common uſe, is an inftry. 
ment of Sir Chriſtopher Wren's, or two of Mr. Gray's, or one 
publiſh'd in the appendix to the artificial Clock-maker : Sir 
Chriſtopher Wren's contrivance is thus; erect a fight at one ex. 
tremiry of a ruler, to ſee the pole- ſtar, c. thro! ; at the other 
extremity fet up two circles of {mall wire, the one within the 
other; let the diameter of the innermoſt be equal to the double 
tangent of the diſtance of the pole-ſtar from the Pole, the dil 
tance of the fight being radius; let the diameter of the outermoſt 
circle be equal to the double tangent of the diſtance of the next 
ſtar to the pole-ſtar, from the Pole ; having thus prepar'd your 
inſtrument, if you look thro' the fight, and bring the two cir 
cles to the two ſtars, whoſe diſtances from the Pole they repre. 
ſent; a line paſſing thro' a fight and center of the circles is the 
elevation of the Pole; and two plumb-lines hung up, one ot 
the fight, the other over the center of the two circles, will le 
exactly in the meridian of the place. 

Mr. Derhem's inſtrument is made thus of wood, or rather 
iron or braſs, to endure the weather, without ſwelling or contract 
ing: vis. prepare a {mall flat 1ron-bar, as C C in Plate X. Fig, 2. 
at each extremity of which rivet on two upright ſights, to tur 
ſtiffly at the joints II; let one of the fights cd have a pero. 
tion * enough to ſee the pole- ſtar thro', the other fight 46, 
a very {mall perforation to ſee the ſun thro' ; juſt behind the 


Joints fix two upright arms CD and C D, but fo to bend off, 2 
to be out of the way of the fights, when you look thro' them; 
theſe arms ſhould be long enough for the plumb-lines to reach 
the pole-ſtar on one fide, and the ſun at his greateſt altitude on 
the other, when you look thro' either of the fights ; therefore, the 
Plumb-lines are tangents to their oppoſite fiphts, and their lengi 
— making e 
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Ache two fights radius; thus in the latitude of London, if the 
ntrument be two foot from fight to fight, the ſouthern plumb- 
tne ſhould be near four foot, and the northern one about two 
Hot ten inches; on the tops of theſe two arms place two ſmall 
oſs pieces D E and D E, to turn with a joint at D, which croſs 
ſieces are to hold the plumb - lines E F and E F, and to turn off 
nd on, ſo as to bring the plumb- lines exactly to the ſights; place 
tis inſtrument on a pedeſtal H to turn round on it ſtiffly at the 
nG; the way to ſet and uſe it is thus; plant it in a conve- 
ment place, where the pole-ſtar may be ſeen by night, and the 
fn by day; whenever that ſtar is on the meridian, is the time to 
{ this inſtrument; v#s. look at the pole · ſtar thro the ſight with 
te larger hole cd, and turn the whole inſtrument about, till you 
fe the oppoſite plumb · line exactly to interſect the pole · ſtar; or 
when you have brought the plumb- line near the ſtar, you may 
he more eaſily bring it to interſect the ſame, by moving the 
iat c 4 backwards or forwards at the joint I, inſtead of moving 
the whole inſtrument; and that you may the more eaſily ſee the 
we-ſtar thro' the fight, let „ be a very fine cat- 
gu ſtring or horſe hair, c. and if it be white, or of ſome 
lch light colour, it will be the better ſeen, with the help of a 
andle ſhining thereon in the night, which is neceſſary; the 
foht cd and the oppoſite plumb-line being thus ſet in a direct 
Ine with the pole · ſtar on the meridian, it is manifeſt, that the 
nlirument lies exactly in the meridian, fo as to ſee any ſtar on 
the meridian to the north; and that you may ſee the ſame to the 
buth, next day, or when you pleaſe, you may hang up the plumb- 
Ine EF upon the ſouthern arm CD, ſo as that the plumb-line 
my exactly interſect the perforation cd; this may eaſily be done 
ty moving the top joint with the plumb-line on its croſs-piece 
tckwards and forwards, till it hangs to your mind; if the fight 
th the leſſer hole 4% be not exactly under the northern plumb- 


Ine, it muſt be brought to that poſition, by turning the fight, 
rl ©7 help of its joint at I; and then the w inſtrument is ad- 
ed, fo as to ſee the ſun, moon, or ſtars come upon the meridian 
be towards the ſouth; but to fee the ſun tranſit the meridian, it is 


rceſſary to guard the eye with a colour'd glaſs, or a glaſs dar- 
len d with the ſmoke of a lamp or candle; which may be done 


n the following manner; chuſe two pieces of glaſs cut into the 
kme fize and figure, taking care that they do not refract, which 
nc 


day be known by moving the glaſs the eye ; if the ob- 
xs you look on, ſeem to dance about, the glaſſes refract; but if 
frry thing ſeems ſteady, they are true; ſmoak one of _ 
olafles 
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glaſſes over the flame of a lamp or candle, till it be ſufficiently ch. 
ſcured to take off the rays of the ſun, but not ſo as to darken it 
too much, which may be ſeen by looking upon the ſun or candle 
with it; one of the glaſſes being thus darkened, lodge them both 
together, and faſten them in a little caſe fit for the purpoſe, with 
the ſmoak'd fide innermoſt, and an edging of wal | between the 
glaſſes to keep them aſunder, 1o as that the foot may not be rubbd 
off or diſordered it is proper to have two glaſſes thus prepared 
one for a ſtrong ſun, and the other leſs obſcured, for the ſun be. 
himd a thin cloud, miſt, c. with one of theſe glaſſes held behind, 
or before the.fight a h, you may plainly ſee the ſun paſs. - 

To imitate the aforeſaid Inſtrument on a Fourney or where 

ever you come. 

Inſtead of an intire inſtrument, only prepare two fights, as in 
Fig. 3. with holes as before; let theſe fights be nail'd or (crew'd 
down upon the tops of two ſtakes at II, fo as to turn ſtifly thereon 
the plumb-lines, at leaft one of them, may be hung up at the end 
of a houſe, as at K, or on the bough of a tree, or wherever yoy 
think fit, fo as that the wind may not ſhake it; and the fightsmuſ 
be ſtuck up ſo as to bring the pole- ſtar to interſect, and al be per. 
formed as has been above directed; this, tho' in a manner the {ame 
with the inſtrument above deſcribed, yet is in ſome reſpects more 
convenient; chiefly, becauſe the plumb-lines may be made longer, 
and the fights ſet farther aſunder than can conveniently be done in 
the inſtrument ; which, is ſome little advantage for ſeeing the 
tranſits; theſe ſights may allo be made ſo light, as to be eaſily 
portable; or they may be readily made or imitated in any place 
wherever you come. 

To know when the Pole-ſtar comes on the Meridian. 

The way is thus; ſubſtract the — Aſcenſion of the (un 
from the Right Aſcenſion of the pole-ſtar, the remainder gives 
the degrees, minutes and ſeconds, when the pole-ſtar tranſits the 
meridian above the pole; divide theſe degrees by 15, it gives the 
hours; and every degree under 15, multiplied by 4 gives the 
minutes, and every minute multiplied by 4, gives the ſeconds af 
the apparent time of the pole-itar's ſouthing ; it comes under the BN { 

le at 12 hours diſtance, only obſerving to make ſome {mall { 
allowance for the alteration of the ſun's Right Aſcenſion in that Bl « 
12 hours time ; but to ſhorter the labour, uſe tables of the ſuns 
Rig ht Aſcenſion in time, inſtead of degrees, c. if the ſuns t 
Right Aſcenſion exceeds that of the pole-ſtar, add 360 degrers, BW b 
or 24 hours, and then ſubſtract: The Right Aſcenſion of the 
pole-ſtar is determined by Mr. Flamſtead, to be ob, 33 
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ine Auno 1690 3 and the increaſe of its Right Aſcenſion in 10 
rs is 1 16” of time; or you may fee when the pole-ftar comes 
. the meridian, by hanging up a plumb-line, and obſerving when 
de Tpill- horſe in Charless Wain, called Aliot h, comes near the 
pe, together with the pole-· ſtar on one ſide of the pole; or the 
bright ſtar of the third magnitude in Caſſiopeia's Thigh on the 
cher fide, as is repreſented in Fig. 4: The foregoing inſtry- 
nents may be ſet by any other ſtar as well as the pole-itar; but 
he pole · ſtar in our northern hemiſphere is moſt convenient, be- 
aule it makes but a ſmall circle round the le, and therefore 
ores {lower and conſequently is longer in tranſiting the meridian; 
ud therefore, a ſmall error in calculation, or a little expence of 
ine, in ſetting the inſtrument, may be but little regarded. 
The Uſes of theſe Meridian Inſtruments. 

1. You may ſee with all imaginable exactneſs, when it is noon, 
aan to 1, 2, or at moſt 3 ſeconds of time, for you may ſee, when 
te very limb of the ſun touches the meridian, and whilſt all his 
lik is paſſing it; fo that it exceeds by much any ſun. dial; but 
rides this, another vaſt conveniency is, that it will fit maſt lati- 
wes; fo that there is no need of having a ſtrict regard to the 
ration of the pole, nor any danger of error in making and 
{ing it, as is the caſe in moſt other inſtruments, but the whole 
z performed with eaſe and certainty ; therefore, 2. Wherever 
pucome, you may eaſily ſee the errors of the ſun-dials there, and 
duch go trueſt, and which wrong. 3. As the ſun, fo likewiſe 
mythe fix d ſtars be ſeen to tranſit the meridian; whereby the 
tour of the night may be as exactly known, as the hour of the 
ay by the ſun, if you know the Right Aſcenſion of the ſtar 
hat tranſits ; for, as above, for the pole-ſtar, ſubſtract the Rigi 
Aſcenſion of the ſun from the Right Aſcenſion of the ſtar, the 
r:ngander, converted into time, is the time of that ſtar's cul. 
ninting or ſouthing; and if 12 hours be added, or ſubſtracted 
(making due allowance for the alteration of the ſun's Right A 
z1ſor in that time) it ſhews the exact time of that ſtar's coming 
hthe meridian northwards. 4. The hour of the day and night 
being thus diſcoverable by the aforeſaid inſtruments, to 1, 2, or z 
kconds, Mr. Der ham does not doubt, but that they may he ulc- 
ul in finding the exact differences of meridians, either by the 
eliples of Jupiters Satellites, or the occultation of the fixed 
lars by the moon; Mr. Derham does not pretend, that theſe in- 
ſtruments are any otherwiſe uſeful in finding the longitude, than 
ly ſhewing the exact time of the day or night, which is one 
ling abſolutely neceflary in this matter; nor will thry .indeed 
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ſerve without a well adjuſted pendulum, or pocket watch # 
will keep time exactly from one — by the * 
inſtrumert to another; nor are they uſefu on ſhip- board, by 
only om land, where they may remain fix d; tho on head-landy 
or any where on ſhore, they may be uſeful to the ſeamen: a, 
indeed till better diſcoveries are made, they may be of ferric 
- wherever long teleſcopes can be uſed, for ſeeing the appulſes 
the moon to the fixed ſtars, or the eclipſes of Fupirer's Sarellins 
which is only on land; unleſs a convenient ſtanding for a man w; 
contrived, and a teleſcope — in a ſhip,. which 
pecially in a calm ſea, mi as little ſubject to 1 
the pendulums of watches are, which will retain their motion a 
ſea. 5. You may with all exactneſs continue a meridian · line & 


ſeveral miles, by 8 either fight, and obſerving wh; 


objects are interſected the plumb- lines. 6. Theſe inf 
ments are prepared with little coſt or trouble, and eaſily portable 
or imitable in any place, eſpecially the latter one. 


A further Account of the Pediculus pulſatorius, ar Death- 
watch; by the Same. Phil. Tranſ. N“ 291. p. 1586. 


LATE KX. Fig. 5. repreſents the death-watch as it appean 
to the naked eye, and Fig. 6. ſhews it as magnified with : 
microſcope ; this inſect very much reſembles a louſe in ſhaye and 
colour, but it runs more nimbly, it is common in every houſe in 
the warm months, but in the cold ſeaſon of the year, it hides i. 
ſelf in dry obſcure places, and is ſeldom ſeen. 1 
Some time aſter their copulation, they lay their eggs in dry, 
duſty places; where they meet with leaſt diſturbance ; for in ſich 
only, Mr. Derham found them; theſe eggs are exceeding minute, 
much more ſo than the nits of lice, tho Te are not much bi 
than this inſect is; theſe eggs are white and ſhaped like nits, but 
more tranſparent; and (like the eggs of all inſects Mr. Der bun 
ever obſerved) are hatch'd by the warmth of the approaching 
fpring, which to them is all the ſame as an incubation; the inſelt 
is fully hatched and can creep about the beginning of March, or 
if the weather be warm, ſooner; and if cold and unſeaſonabk, 
later; at their firſt leaving the egg-ſhell they are exceeding ſmal; 
fo as to be ſcarcely diſcerned by the ſharpeſt eye, without a con- 
vex-glaſs; with a microſcope Mr. Derham has ſeen them craw- 
ling about, but he could ſcarcely perceive any hairs, feet, Ec. 
but they rather looked like moving eggs; he therefore ſuppats, 
that they were incloſed in their fhells, and bur juſt beginning w 
break out of them; at their firſt leaving their ſhells they le 
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Taler than their eggs, tho? their ſhells are ſcarcely viſible with-- 
ot a microſcope; theſe young death-watches perfectly reſemble. 
nites in cheeſe; and he could perceive no other difference be- 

© tweenthem, when much magnified with a microſcope, but only 

that mites have more briſtles about the breech z in this ſhape- 
they continue for fix weeks, or two months, feeding on divers 
I things they can meet with; they being ſo very like mites, Mr. 
Ver ham could not poſitively ſay, but he had great reaſon to 

ſuppoſe, that they were ſwarms of young death-watches, which 
he {aw feeding on dead. flies, and other ings in March, April 
and May; and there are ſcarcely any that eſcape theſe voracious, 
tho minute animals; from this mite: ſtate they grow gradually to 
their more perfect ſtate; when they become like the old ones, 
they are at fieſt very ſmall, and then they can run about more 


ſittly than when mites, in which ſtate they creep but ſlowly : 


Had this inſe& ever been taken notice of by the ancients (as Mr. 
Derbam does not find it was either by them, and but little by 

the moderns) they would no doubt, have made its production to 
be like that of other inſects, out of duſt, or ſome other thing, 
wherein its eggs were laid; but as in this, ſa in the generation 
of all other inſects, yea, all animals, it has been obſerved, that 


nature is very regular and uniform in deriving the offspring not 


Y fromcorrupted matter, but from animal parents of the tame ſpe- 
cies; it is ſurpriſing to ſee the procedure of nature, particularly 
in the generation of jnſects; as for inſtance, in what curious and 
exact order the ſeveral ſpecies of gnats lay their ſpawns ; the in- 
genious $2wammerdam and other authors mention but two ſorts of 
nats, but Mr. Derham has collected near 3o diſtinct ſpecies of 
them; and he has obſerved, that one ſpecies lay its eggs in this, 
another in that, and another in a third form; and others in other 
ſorms; and he could not but be ſurpriſed to ſee how artificially 
the ſpawns are tied in the water, and how, after the ſun's- incu- 


dation, if it may be ſo termed, the _ is diffolved, and the 


sss, with a part of the jelly, in which they were incloſed, fall 
eo the bottom of the water, and there ſtick on ſtones and other 
things, where they are hatched into Nymphæ, as various as the 
gnats themſelves; tome being red, green, white or other colour'd 
worms, and others of quite a different ſhape z and laſtly, how 
ele Ny1phe become Aureliæ, and then gnats both male and fe- 


male ot every ſpecies. 


la Phil. Tranſ. No 271. Mr. Der ham has plainly ſhewn, - 


that the ticking noiſe of the death-watch is a wooing act; and 
hat it is commonly about Fly ; he ſcarcely ever heard them 
Vol. IV. N' 9. 81 beat 
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beat before „but they beat all or the preateſt of 1 
month, and 2 2 be — of Auguſt; — heard them 2 
till Auguſt the i6th, but never later; but they do not beat alike 
every year, but ſometimes ſooner and ſometimes, later; ſome. 
times much, and ſometimes little, according as the year excites, 
favours, or hinders their venereal inclinations ; for. he obſerved, 
that they tick d very much in the year 102, ſcarcely ever 
either day or night; but in 1703 they ticked as little; in 
which years Mr. Der bam obſerved: as great a difference in the 
fertility of other inſects; and no doubt, but the like befel the 
death-watch ; the moſt perceivable difference was in inſeRs bred 
in the waters; which he mentions, becauſe it ſerves. to illuſtrate 
what he was ſaying about the death-watch: Now, as to the wa- 
ters, it might be obſerved; that in the year 1902, they were ex 
ceedingly repleniſhed with Animalcwa, and you could hardly 
find any ſtagnating water without a great many Animalcula of 
ſeveral ſorts therein, even viſible to the naked eye; and if you 
viewed with a good microſcope, but a ſmall __ of. water, you 
might ſee a great many more ; ſo that the water Jook'd in a man- 
ner as if alive; but in the year 1703, he found: ſome, tho very 
few of thoſe Animalcula, either with or without a microſcope; 
the Pediculi aquatici (which Swammerdam calls Pulices aquatics 
arboreſcentes) which are ſeldom barren, were leis numerous in 
our waters the ſummer of the year 1703, than they were the 8 
ceeding ſummer, by ſeveral myriads; or at leaſt, they were leſi 
venereally inclined, or leſs pregnant; as Mr. Derham ſuppoſe, 
from there being vaſtly leſs numbers of them congregated toge 
ther; for the reaſon of their aſſembling in ſuch vaſt-numbers, fo 
as to diſcolour the waters, Mr. Derham diſcovered to be either 
for copulation, or to diſcharge their young out of the receptacles 
wherein they were lodged, or to caſt their Exuviæ or ſkins, of 
for all three together; for he has ſeen all theſe things perform'd 
at that time; now, as theſe very numerous fertile inſects, ſo in 
all probability the death-watch had its venereal flames abated by 
the indiſpofition of the year; and conſequently they click d but 
little; the reaſon of all which Mr. Derham took to be owing 
to the wet of the ſpring months, eſpecially May and June; in 
the former of which, there fell more rain at Upminſter, than 10 
any other month of any year fince 1696; ſo that this vaſt vet 
might not only chill, and ſpoil the eggs of the water-inſe&s, but 
likewiſe indiſpoſe the air; and by ſome ſuch means affeRt all 
other inſects, and render them leſs prolific ; and not only ink 


but even corn itſelf was leſs fruitful, 
Alter 
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Aſter that they have ſpent ſome time in ticking, they copulate; 
Mr. Der ham never found them in Coitu, till a week or a fort- 
night aſter their ticking; but it is very probable, that they co- 
— in the time of their _—_ as he had formerly ſhewn the 
Karabæus death-watch does: He has ſeen the old death-watches 
feed upon dead inſe&ts, as the young ones do; as alſo upon divers 
other things 3 vis. biſket, tallow, Oc. nay duſt itſelf ; for which 
reaſon, probably it 1s, that they delight moſt 1n duſty places, 
notin all, but ſuch as are fouled with light duſt, that flies about in 
ſweeping, Cc. but in this their eating duſt, there is one thing Mr. 
Derham obſerved, which to him ſeem'd remarkable; viz. their 
curiofity in chooſing it; for they do not eat all that falls in their 
way, but are very nice in ſelecting what ſuits their palate beſt; 
having ſeen them turn the duſt and hunt amongſt it with great 
pains and diligence z from whence he concludes, that the death- 
watch, and other animals that eat duſt, are not nouriſhed by the 
pure terrene particles thereof, but rather by more nutritive parti- 
cles intermix'd there with; for duſt contains very different partt- 
cles, ſome of earth, ſome of animals, ſome crumbs of bread, 
cheeſe, and other proviſions, reduced to powder; ſome particles 
of fruit, or ſpittle, ſnot, £9c. dried and reduced in like manner to 
1 powder; now, theſe very particles of the duſt, are doubtleſs 
what the death-watch (like ducks in mud) hunts after, when he 
turns up and dives amongſt heaps thereof; nay, ſo far, probably is 
his food from being corrupted or fouled by the terrene particles, 
that it is, perhaps, the better prepared by being thus mixed with 
duſt; for whereas, in the maſs it was more ſolid, and required 
gnawing and maſtication, but now it is in powder, it is ready 
tubtiliz'd, and fit for deglutition; and tho! duſt ſeems to us to be 
nothing but dirt pulveriz'd, or if it alſo conſiſts of ſuch particles as 
have been already mentioned, yet it is ſo mix'd and blended with 
dirt, as to be inſeparable therefrom ; but yet it is otherwiſe with 
our inſect; for Mr. Derbam had obſerved them thro? a microſ- 
cope, ſelect the particles of duſt, and eat ſome and reject ſeveral 
others; which they can eafily do, being ſmall themſelves, and 
having accurate organs of ſeeing, ſmelling and feeling, as well ac- 
commodated to duſt, as the organs of ducks and hogs are to find 
their food in dirt: Here, Mr, Der ham cannot forbear obſerving a 
common error about the food of ſuch animals, as either have been, 
or are ſtill ſuppoſed to live upon things ſcarce nutritive of them» 
lelves ; thus the Chameleon was thought to live upon air, when 
at the ſame time they eat flies; fiſhes to live upon water, of at 

alt to ſatisfy a perpetual thirſt 7 whereas, their ſucking 

2 Water 


* 
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water is breathing, and their food perhaps, as little of water, 2 
other animals uſe; fo earth-worms are ſuppoſed to eat earth, but 
in all probability, it is earth formed of rotten roots, plants, ot 
ſuch nutritive things, and not pure earth; nay, fo neceſſary i 
good ſubſtantial food to all animals on this our globe, that Mr, 
Derham 1s of opinion, that there is no animal, no not the mini- 
teſt iniects, but what have their proper food, and that none gf 
the four elements is their food, tho* they may be mix d therewith, 
of which ſee an inſtance of Mr. Derham's about the food d 
Water Ani malcula in Mr. Ray's Wiſdom of God manifeſted in 
the Works of the Creation. p. 431. 

The death-watch abſtains from food, Mr. Derham ſuppoſes 
all the cold months; for you may perceive them gone very ſoon 
into their Laribula, or lurking holes, as ſoon, if not ſooner tha 
{wallows ; where, doubtleſs they live all the winter without food, 
as ſeveral other animals do; Mr. Derham had found them lying 
deep in undiſturbed duſt, but never in ſhallow duſt, as if they 
had a foreſight of the danger and inconveniencies of cold froſty 
weather. IS 

Mr. Der ham obſerves, that the anſwer to a queſtion in the 
Athenian Oracle, where the noiſe of the Pediculus pulſatorius 
1s plainly deſcribed, is by no means right; for the gentlemen of 
that ſociety ſay, that enquiring into ſuch a noiſe, they found i 
little hole eaten into the wall, that with a paper-trap they caught 
the inſet, which they concluded made the noiſe, and that it was 
a ſmall fort of ſpider; but Mr. Derham owns, he himſelf had 
been ſo often impoſed on in the ſame manner, before he actual) 
diſcovered the truth, that he was well aſſured thoſe gentlemen had 
been ſo likewiſe ; for, in purſuing the noiſe Mr. Derham had 
{ometimes diſcovered a ſpider near, and ſometimes a {mall Scars- 
beus lignivorus, which eats little holes in wood, and. which 
has been commonly taken for a death-watch z and Mr. Derban 
{uppoſing that theſe might make the clicking noiſe, he thereivre 
narrowly watched them; but he found that tho? the beating conti 
nued, the inſects did not ſtir in the leaſt, nor were any ways a. 
fected; thus ſtill diligently purſuing his enquiry, he at length 

diſcovered the real animal; and he Jad been for {0 many years 


ſo well acquainted with all the noiſes of the death-watch-kind, 
that he was aſſured, there were but two {pecies of them in thoſe 
parts of Eugland where he had been; vis. the few quick beats of 
the Karalus ſonicephalus, as Swammerdam calls it, deſcribd by 
Mr. Allen; and the longer and more leiſurely beats of that inſect 
Mr. Derbam has now been ſpeak ing of; there are indeed, = 

ae: Fi rabei 


w_ — 
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- oraſhoppers,. crickets, c. which make peculiar noiſes; 
a that make theſe nates clicking noiſes, 
like the beats of a pocket-watch, but only that Scarabeus ſoni- 
ephalus, and the Pediculus pulſatorius. | 


4n Eclipſe of the Moon, obſerved near the Royal Exchange, 
in London, on Sunday Morning the 12th of December, Anno 
17033 by Mr. Hodgſon. Phil. Tranſ. Ne 291. p. 1594. 
Tranſlated from the Latin. 


R. Hadgſon, having got ready a 12 foot teleſcope, and at 
four o'clock in the morning raiſing it to a proper elevation, 
had then great hopes of obſerving the beginning of the eclipſe ; 
becauſe, tho the ſky was not quite clear, yet the clouds were fo 
thin, that he could eaſily ſee the moon's limb, and at times diſ- 
tinctiy obſerve her principal ſpots; but about 20 minutes after four 
clock, thick clouds aroſe, which F from that quar- 
ter of the heavens, between weſt and ſouth, towards the oppoſite 
rt, covered the moon in ſuch a manner that he could not ſee 
Fr at all, till 35 minutes after fouro'clock, when ſhe came to view 
again; and then her eaſtern limb was ſeen confiderably obſcured, 
reckoning three or four minutes after her firſt ingreis into the 
ſhadow ; but he could not diſtinctly perceive her ſpots, in order 
to determine where ſhe began to be eclipſed, nor in that ſhort 
time meaſure the quantity of the eclipſe ; but four minutes after 
fire o'clock, ſo far as he could conjecture, the moon's disk was 
obſcured almoſt fix digits; he ſaw her at intervals, till 35 mi- 
nutes after five o'clock, when ſhe wanted only three minutes of 
being totally immerſed ; but at that time a ſmall, but thick 
cloud did ſo cover the moon, that he could ſee her no more; and 
tho he was very intent to obſerve, if poſſible, her emerſion, yet he 
could not, both by reaſon of the groſs vapours about the horizon, 
and the approaching light of the day; Mr. Hodgſon ſaw the 
moon upwards of 20 times from the beginning, to the time of 
her immerſion; but by reaſon of the intervening clouds and the 
ſlort time he had to view her in, he could not pretend to deter- 
mine any thing with exactneſs; and tho” this obſervation cannot 
x of any great uſe for examining the lunar tables, yet it may 
ſerve to {atisfy and conyince the curious that they are not very 
Wide of the truth, 


A Ball 
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A Ball voided by Stool; by Mr. Ralph Thoresby. Pha 


N* 291. p. 1595. 1 

A* apprentice girl at Rawden, four miles from Tens in 
, Yorkſbire, about 14 years of age, having been afflicted 

for lome time with cholical, and as was ſuppoſed nephtite 
pains, ſhe at length voided a roundiſh ball per Auum, as had 
as a ſtone; after ſome time, her pains returning with greater U 
violence, ſo as to make her roll upon the ground; Ihe voided WM" 
another, as hard and much bigger; upon which one Mrs. a M4 
who had been much afflictec with the gravel, gave the git of 
ſame of thoſe medicines ſhe uſed to take herſelf, whereupa WMI* 
ſhe voided a third ball per Anum with leſs pain, tho' it wa I 
the largeſt of the three; the firſt of theſe balls was ſmooth iſ" 
and glofly, of the colour of a hazel-nut, three inches in ci . 
cumterence and ſomewhat compreſſed ; the other two ven 
rough and gritty, and in like manner a little compreſſed into! 
Lind of an obtuſe angled triangle; the ſecond ball was four inch 
and a half round; and the laſt was five inches and a half; con 8 
ſidering their bulk, they all three were light, eſpecially the BW" 
two latter and larger ones; the laſt of which weighed but fir 
drachms and thirty-fix grains, and both of them ſwam in water; 
this lightneſs proceeded from the matter whereof they confiſted 
which in ſome places was purely downy or fuzzy, in othen 
regularly mixed with a gritty ſubſtance ; the fuzzy parts pol 
ſefled the central part of the ball, with a ſmall particle d 
blackiſh glaſs, or other vitrified ſubſtance to the very center itlell, 
over which there were ſeveral gritty and fuzzy coats, alternately 
terminating in the circumference with the grit, much reſem- 
bling the ground · work and ſuperſtructure of the oriental bezoit 
ſtone ; when the powder of one of theſe balls was ſcraped of 
with à knife, it was no ways affected with any ſort of liquct 
dropped thereon, either alcaline or acid; nor did it tink 
when burnr, and therefore it confiſted of no animal ſubſtance; 
but the patient being of the age that girls uſually have the 
green-fickneſs, the gritty parts (with the glaſſy particle in the 
center, as the moſt ponderous and leaſt moveable) ſeemed t 
have been broken off tobacco- pipes, and ground ſmall between 
her teeth; the downy or fuzzy parts to have been licked d 
ſcraped off the lean of mutton, or the rind of peaches, or of 
ſome other part or plant; the girl's ſtomach kneading and con- 
creting the matter intoa coat; according as her changeable ap 
petite ſupplied it alternately with one or the other ſort. 
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Account of Cochineel ; by M. Leewenhoeck. Phil, Tran, 
N' 292. p. 1614. 


Merchant of Amſterdam obſcrved that it is impoſſible, and 
altogether incredible, that the drug called cochineel 
ould be (as Mr. Leewenboeck had aflerted) flies, or any ſort of 
inimal with wings, head, and feet; not only if we conſider, ſays 
ke, the vaſt numbers of them brought in every fleet from 
Anerics ; but that two of the largeſt of theſe particles, eight 
of the middling ſort, and 20 of the fmalleſt, do hardly weigh 
grain of gold; ſo that in a pound of them, at a medium of 


fect that carries 200000 pounds of this drug, what a vaſt num- 
ber of animals muſt there be? Beſides, continues this gentleman, 
where can you find men enough, who at the proper ſeaſon of 
the year ſhall catch theſe inſets, and diſmember every indivi- 
dual, by pulling off its head, legs and wings, c. ſo that upon 
the us, d matter he concludes, that cochineel muſt needs be a 
fruit, or the excreſcence of ſome kind of plant. 

Mr. Leewenboeck makes an extract of what he had ſaid, 
Phil. Tranſ. N* 193. (from an account he had of a Spaniard of 
7amaica, that had lived a great many years in thoſe parts) vis. 
that there is a certain plant called a — — or Indiau- fig, 
the leaves of which are round, thick and ſharp-pointed ; that 
upon the leaves or twigs of the ſaid plant. are ſmall knobs or 
protuberances, from whence arc produced by the heat of the 
lun, little worms; that theſe worms in proceſs of time become 
flies, reſembling cow - ladies, or lady- birds, as ſome call them, 
which when arrived at their full growth, are taken in the 
following manner; to the windward of the plant, in which: 
theſe animals are found, the natives kindle a fire of any com- 


= all round) with the ſmoak of which they are preſently. 
uffocated; then upon ſhaking the tree, they catch them in 

great numbers and with very little trouble on thoſe cloths; after 
which they ſpread them abroad in a like cloth, on a ſandy place 


till they are dry ; that is, till their little bodies are ſhrivelled- 
up; and they are rubbed between the hands, till their wings, 
legs, Sc. fall off; and then the remaining trunks of the animals 
ac put into ſhallow copper - boxes, till they become quite dry: 
The abovementioned plant has no flowers or bloſſoms thereon; 
ts fruit is of a fleſhy 38 and red; and if you n 

when 


large and ſmall, we may compute 102400 particles; now in a 


buſtible matter (having firſt ſpread cloths underneath the ſaid! , 


or a ſtone-floor, where they are expoſed to the heat of the ſun, 
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when it is ripe, your fingers will look as if they were ſtained 
with mulberries; ſome ſay, that the cochinee]-worms feed upon 
the bloſſoms and fruit of this plant, which caules their bodies 
to be of that red colour; and that if you take the ſeed of the 
plant or the dead worms, and dry them 1n the above-mentioneq 
manner, that cochineel is not ſo good, as when thoſe animal; 
have got wings, and then are ſmothered: Now Mr. Zecaey. 
hoeck, for his farcher ſatis faction, took ſeveral 2 of this 
{ame cochineel, as well of the largeſt as of the ſmalleſt ſort, aud 
having diſſected them, he found, that they all had eggs in their 
bellies, excepting only one that was ſo exceeding ſmall, thy 
he could diſcover none; after he had opened ſome of the largeſ 
trunks and ſeparated from each other, the eggs which he took 
out of their bodies, and counting them as nicely as he could, he 
judged that there were above 200 of them; and having ob. 
ſerved ſeveral of them with his 1 he could not or 
perceive a membrane or ſhell upon moſt of them, but alſo a 
Animalculum of an oval ſhape included therein, and almoſt u 
big as the ſhell that contained it, which ſeemed very ſurpriſing 
at firſt, and almoſt incredible in ſo ſmall a ſpecies of files, az 
the cochineel; till by a very nice and long enquiry he wy 

fully ſatisfied that it was really an Animalculum that lay with- 
in it; he purſued this his operation with ſo good ſucceſs, that 
he did not only ſeparate the egg-ſhell from the Animalculun, 
but in ſome of them he could alſo perceive their legs regularly 
folded up againſt their bodies, and could ſeparate them there- 
from, eſpecially, in ſuch as were full grown; nay, in ſome he 
diſcovered even the ſeveral joints of the legs; and thus in the 
_ of two days he ſaw the legs of 100 Animalcula : A pet- 
on muſt not imagine, that theſe Auimalcala have ſuch thor 
legs as the catter-pillars or filk-worms; but thoſe that were un- 
born had in proportion to their bigneſs, legs as long as thol: 
that were full grown; and as their legs ſtand cloſe to the head, 
in that part which may be called the breaſt ; ſo when the {aid 
Animalculum lay ſtretched out at its length, its lirtle legs could 
be juſt ſeen peepingout of the body; the reaſon of the miltake 
of ſuch as call theſe Animalcula worms, proceeds from hence, 
that thro” the exceeding minuteneſs of the object, they cannot 
diſcover with the naked eye, whether the new born inſet be 4 
worm or any other ſort of animal: Two hundred or more egg 
theſe animals can lie in ſo ſmall a compais as a ſingle grain ot ct 


chineel ; to which if you add the confideration of the great num: 
ber of blood-yeſſels lying in ſo narrow acompaſs, and that each 


egg 
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egg teceives its nouriſhment and increaſe, as it certainly muſt, 
by a ſtring or artery; yea, and that probably, there are veins in 
every ſtring for carry ing on the circulation of the blood, how 
can we ſufficiently admire the depth of almighty wiſdom } The 
ſhape of the eggs of the cochineel-fly, is very like that of our hen- 
eggs: When M. Leewenhoeck had viewed ſome of theſe embrio's, 
after he had diveſted them of the membrane, or ſhell, in which 
they were ſhut up, he oblerved on their heads, a kind of tool 


or inſtrument, about 4 part as long as the whole body of the 


Animalculum, and a very ſlender point at its extremity, ſome- 
thing like that inſtrument which thoſe 4nimalcula have, that 
are Fund on currant-buſhes, c. and by which they get their 
food (according to the deſcriptions M. Leewenhoeck formerly 
we thereof) and when they have ſo done, they clap it to their 

eaſts till they have occafion for it again; from whence he in- 
fers, that the cochineel-flies do alſo procure their food inthe fame 
manner; to wit, that they have no teeth whereby to gnaw the 
leaves of the plant, as filk-worms do, but that they only inſi- 
nuate the ſaid inſtrument into the leaves, and in that manner 
get their nouriſhment ; and this opinion ſeems to be ſupported 
by what the Spanjard told M. Leewenhoeck ; viz. that theſe 
Aunalcula feed on the bloſſoms and fruits of the plant, and 
that by theſe means they became red; from hence we may 
conclude, that the inſects do not hurt the leaves, fruits, nor even 
the bloſſoms of trees, as far as can be diſcovered ; which may 
allo the better fatisfy us, that the cochineel-flies do, by perfora- 
ting the leaves with the above-mentioned inſtrument, procure 
both their food and increaſe : M. Leewenhoeck having thorough- 
ly ſoaked ſome of the ſmalleſt particles of the cochineel in wa- 
ter, he found that what he had before taken to be the bodies of 
the male flies (as indeed we ſee that 1n all ſmall flics produced 
from worms or maggots, as alſo in fleas and lice, the {ſmalleſt 
ae always the males) were all females ; and that hardly 4 part 
of them was arrived to their full growth, when their bodics 
are full of young: This poſition of M. Leewenhoeck's, that all 
tne cochineel flies are females, may ſeem very ſurpriſing, and 
perhaps, not meet with credit with ſuch as maintain, that no 
animal can be generated without a copulation of male and fe- 
male ; but M. Leewwenboeck ſays, they would be of anorher 
opinion, had they ſeen the vaſt numbers of Animalcula, which 
ne ſummer of the year 1903 infeſted the leaves of the lime- 
trees, or thoſe others that were found upon currant-trecs, cherry- 
trees or hazel- trees; all which Animmalcula brought forth live 

Vor. IV. 9. \ > JOurng . 
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there is, no copulation among them; theſe, when they are f 
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young; and theſe young ones being very ſmall, had their bodies 
tull of other young ; and they were all females, and conſequent] 


town, gather wings, fo that there is no other change in them 
Fae an increaſe of bulk, and ſprouting out of wings ; now, if 
this be true in theſe Animalcula, tho? they are 50 times ſmalle 
than the cochineel-flies, we may eaſily believe the ſame of thoſ 
allo; eſpecially, fince the hinder parts of all of them are my 
alike; in confirmation of which we add, that eels, prawns, d 
ſhrimps have no males amongſt them: When the cochineel-fl 
are dry, and rubb'd between their hands, the wings are not och 
ſeparated from the hinder part of the body, as the Spaniard . 
ſerv'd, but likewiſe the upper part, together with the legs, th 
wings, and the head; it may be perceiv'd that the lower parti 
belly of theſe Auimalcula, is divided from the upper, by a kid 
of ſhort ſtring only, no thicker than a hog's briſtle ; ſo that as 
part may be eafily ſeparated from the other, eſpecially when tie 
Animalcula are dry; now, theſe upper and lower parts of the 
body are placed fo near each other, that they will eafily appex 
to the naked eye to have been always united ; the Spaniard 
ther affirm'd, that the cochineel is not ſo good, till the Ain, 
cula have got wings; from whence we might be apt to conclude 
that the cochineel Animalcula become flying inſects all together 
like filk-worms, which are all changed, and that in a very ſho 
time from reptiles, into butterflies ; but the caſe is = othe 
wiſe with theſe cochineel-flies, for they do not lay their eggs 
together, or in one day; but M. Leewenhoeck rather ſuppo 
that one of theſe Animalcula brings forth at once 20 eggs 
yy ones; and ſo they require above 10 days before they al 
be deliver'd of all; for after he had taken 200 eggs out of 6 
of the cochineel-flies, he ſaw exceeding ſmall ones {till remainuy 
in the Ovarium or egg-neſt : In his obſervations upon the lim 
trees, he ſaw not only ſeveral Auimalcula that had wings, dd 
divers others much ſmaller, and that in a gradual deſcent, {0 
that ſeveral of them were hatch'd that very day; and theſe 0 
ſervations he did not make at one certain ſeaſon of the year, bd 
he found that they continu'd to hatch, as long as the days wt 
moderately warm; and M. Zeewenboeck ſuppoſes. it is fo lie 
wiſe with that 4nimala:lum, whoſe lower parts compoſe what 
call cochinee]; for when he had compared ſome of the lag 
grains of cochineel given him by three different perſons with tl 
ſmalleſt rains thereof, as far as he could diſtinguiſh by his gt 
es, he found that 15 of the ſmall grains were hardly equi} 


RoyYAL SOCIETY, - 337 
e of the large ones; and upon viewing the powder, or duſt of 
be cochineel he had taken out of the bottom of a box, he met 
ih ſome trunks of thoſe flies ſo very ſmall, that he judged 100 


en them did not equal a large — Ot 
„ plate X. Fig. 7. A B repreſents a grain of cochineel. 


ala Fig. 8. CDE FG is another grain as it appear d thro? a mi- 
horoſcope ; C and E F repreſent the extreme parts, in which an 


rifice appears, where the ſtring was broken off, whereby both 
„ens of the body were join'd together; the concave bows or cir- 


fiele in DE F G are not natural, but adventitious to the ſaid grain; 
only — only from the drying or ſhrinking up of the great | 
| ob-umber of eggs thar lie within the Animalculum; for if the 1a1d 
e rain was well ſoak'd in water, theſe concave parts would become | 
nu onvex, and be likewite more obvious to the fight, as well as the 


em of that ſtring juſt now mention d; but upon taking one of 
e largeſt grains, which is alto tomewhat flat, that part of the 
unk will not ſhrink inwards; the reaton of which M. Leewwen- | 
bveck takes to be this, that the Animalculum before it was kill'd, 
had diſcharg'd moſt of its eggs. . 

Fig. 9. HK ſhews an egg with its ſhell or membrane, as it 


naives taken out of a grain of cochincel ſteep'd in rain: water about 
u bouts; in which egg might be ſeen the young one within, and 
ebe (hell ſurrounding it. 

ba Fig. 10. L MN repreſents an unborn Cochineet Animalculum, 


which M. Leeꝛverhoeck had ſeparated from the egg-ſhell with a 
great deal of pains; it lay with its back to his fight, and in ſuch 
a poſition as to ſhew three of its legs. | 

Fig. 11. OPQRSTV ſhews a ſmall particle of the veſſels | 
belonging to an Ovarium or ego-neſt ; where may be ſeen divers — _ 
broken filaments or ſtrings, to which the eggs were faſten'd, ex- 
cept.og the large veſſel repreſented by R, thro' which he ſuppoſes 
that ſeveral other veſſels receiy'd matter for the nouriſhment and 
Increaſe of their eggs; 8 Ja ſtring to which the egg T V was 
filter d in the fame manner, as other eggs were faſten'd to the 
ther ſtrings before he broke them off; theie ſtrings OPQ RS 
vere almoſt trantparent, he could fee other ſmall. particles in 
them, when he took them out of the cochineel grain, and ſepa- 
ated the eggs from them; but as they began to dry, they afſum'd 
a reddiſh hue ; and when they were quite dry, they became of a 


oY light red. colour. 
08 Fig. 12, WX YZ repretents another Ani male ulum, which 
7 be alſo took out of its egg-ſhell, whoſe legs are to be teen very 


1 plainly 
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lainly between Wand X; but he could not fee that leg which 
ies upon the body, == j 
Fig. 13. AB CD is another Animaculum diveſted of the egg. 
ſhell, whoſe legs may alſo be perceiv'd between A and B. 
Fig. 14. EFGHI repreſents an Animalculum which had 
lain upon a glaſs for two days; it was not much alter'd by he. 
coming dry; it had but two legs left, the reſt being broken off; 
in this Auimalculum there appear d at the extremity of the head 
a crook'd part G H, which M. Zeewenhoeck ſuppoſes to be the 
inſtrument wherewith it extracts its nouriſhment out of the 
leaves of the above-mention'd plant, * 
Fig. 15. KLMNOP repreſents ſome of the blood - veſſch 
which partly cover'd another Animalculum with fix legs tabch 
out of the belly of its dam; he likewiſe ſaw amongſt the e 
he had ſeparated from the Ovarium, as alſo amongſt thoſe fi 
ten'd to the veſſels of the Ovarinm, ſuch exceeding ſmall e 
that 100 of them did not equal a large egg: In all the cochinee| 
grains M. Leewenhoeck had ever examin'd, he found 75 in ther 
bell ies, and young ones in thoſe eggs; but in ſome he found more 
than in others; and in ſuch whoſe bellies were very much ſhri 
velled, he found but few eggs ; from whence he concluded, tha 
ſuch as had but few eggs in them, had already brought forth: 
great many young, and that they would not have liv'd long, a 
happens to all ſmall flies which die ſoon after laying their egg: 
Now, foraſmuch, as thoſe Animalcula that are — upon lime: 
trees, c. have young ones in their bellies, even before thy 
come io half their growth; M. Leewenhoeck in order to fee whe- 
ther it was ſo likewiſe with the cochineel-flies, took eight of the 
{mall ones, which he judged did not all together exceed a lag 
grain, ſuch as is repreſented by A B Fig. 7; and ſteeping then 
over night in rain water, next morning he found but five that had 
ſubſided, the other three being fo light as to ſwim upon the n 
ter, which conſequently, had not penetrated thro' them; out d 
the firſt of theſe tmall grains that he diſſected, he took 11 egg; 
in ſome of which the Auimalcula were ſo completely form's 
that he could caſily ſee their legs, beſides ſeveral exceeding {mal 
eggs; in the ſecond he could meet with no egos that were arrive 
to their full growth; out of the third he took three perfect egg 
in the fourth there were none perfect; in the fifth there were tw 
perfect eggs, tho? ſtill leſs; from theſe obſervations he conclude, 
that the production of the cochineel-flies 1 in the ſame 


manner with that of the Auimalcula upon the lime, curranh 
plumb and haſel-trees. 


At 
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As to what the Spaniard faid farther, that the cochineel-lics 
re ſtifled with ſmoak, as ſoon as they have gather'd wings, be- 
-zuſe the cochineel is beſt then, this is not at all ſurpriſing ;, be- 
-zuſe, when the ſaid flies are artiv'd at their full growth, their 
bodies are at that time moſt full of eggs; from hence, M. Lee- 
wen hoeck ſuppoſes, is chiefly deriv'd that noble ſcarlet colour; 
ho! he affirms, that moſt of the cochineel- flies (as far as he could 
obſerve) are kill'd or ſmother'd before they arrive at their fall 


growth : The Spaniard does not tell us, whether they gather the 


cochinee] once or twice a year; the rather, becauſe the lands 
of Cuba, Hiſpaniola and Jamaica, from whence it moſtly comes, 
have little or no winter, in compariſon of our countries; tor thoſe 
iſlands lying between 18 and 23 degrees of N. Lat. the ſun in 
their winter is 40 degrees above the horizon; whereas, with us 
at the fame time it is but 14 degrees and a half: If we had as 
much ſummer as the aforeſaid iſlands, the Ani malcula which we 
call a ſort of louſe, would ſo greatly endamage the currant trees 
wich their filth, that there would be no eating the fruit; and yet, 
according to all appearance, the cochineel - flies are more prolific 
than theſe are: The cochineel- flies, in all probability dwell upon 
the back or under ſide of the leaves, which defend them from 
the great heat of the ſun in thoſe parts; and as the ſmoke cannot 
deſtroy all thoſe flies, the few that remain multiply very much in 
a ſhort time: M. Leewenhoeck had got about a ſpoonful of pow- 
der or duſt, together with ſome {and out of a cochineel box, and 
he found, that that which appear'd to be nothing but duſt, was a 
great number of very ſmall cochineel-flies, ſome of which were 
lo minute, as if they had been juſt hatch'd, and ſome were gra- 
dually bigger than others; there were, beſides other ſmall parti- 
cles which he took to be the excrement of the Animalcula ; he 
allo ſaw a great many legs with three joints, ſome that had but 
two, and a few one joint only; among theſe legs, ſome had claws, 
which were either white, da colour'd, or of a light red; he 
moreover {aw ſome particles, which he judged to be the heads of 
the Animalcula ; and likewiſe other particles of a beautiful red 
colour, which he luppos'd to be the upper parts of their bodies; 
in the ſaid duſt there were alſo ſome few pointed inſtruments, or 
rather prickles, no thicker than a fingle hair of ones head, 
amongſt which there were two or three that were four times 
thicker than the reſt ; and theſe M. Zeewerboeck ſuppoſes to be 
the ſharp prickles, wherewith (as the Spaniard tells us) the leaves 
are armed, becauſe tome of them were of a bright, others ef a 
darker yellow. 5 


Fig, 
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lainly between Wand X; but he could not ſee that leg which 
* upon the bod. 8 

Fig. 13. AB CD is another Ani maculum di veſted of the egg. 
ſhell, whoſe legs may alſo be perceiv'd between A and B. 

Fig. 14. EFGHI repreſents an Animalculum which had 
lain upon a glaſs for two days; it was not much alter'd by he. 
coming dry; it had but two legs left, the reſt being broken off 
in this Auimalcnlum there appear d at the extremity of the head 
a crook'd part G H, which M. Zeewenhoeck ſuppoſes to be the 
inſtrument wherewith it extracts its nouriſhment out of the 
leaves of the above-mention'd plant. Fa 

Fig. 15. KLMNOP repreſents ſome of the blood. veſſeh 
which partly cover'd another Animalculum with fix legs takn 
out of the belly of its dam; he likewiſe ſaw amongſt the e 
he had ſeparated from the Ovarium, as alſo amongſt thoſe f. 
ten'd to the veſſels of the Ovarium, ſuch exceeding ſmall e 
that 100 of them did not equal a large egg: In all the cochinee. 
grains M. Leewenhoeck had ever examin'd, he found 72 in ther 
bellies, and young ones in thoſe eggs; but in ſome he found mare 
than in others; and in ſuch whoſe bellies were very much {hr 
velled, he found but few eggs ; from whence he concluded, tha 
ſuch as had but few eggs in them, had already brought forth: 
great many young, and that they would not have Iv'd long, 2 
happens to all ſmall flies which die ſoon after Jay ng their egg. 
Now, foraſmuch, as thoſe Animalcula that are found upon lime. 
trees, Sc. have young ones in their bellies, even before they 
come to half their growth; M. Lecmenhoeck in order to fee whe- 
ther it was ſo likewiſe with the cochineel- flies, took eight of the 
{mall ones, which he judged did not all together exceed a lug 
grain, ſuch as is repreſented by AB Fig. 7; and ſteeping then 
over night in rain water, next morning he found but five that hal 
ſubſided, the other three being ſo light as to ſwim upon the . 
ter, which conſequently, had not penetrated thro' them; out d 
the firſt of theſe tmall grains that he diſſected, he took 11 egy; 
in ſome of which the Animalcula were 10 completely form'd, 
that he could caſily ſee their legs, beſides ſeveral exceeding [mal 
eggs; in the ſecond he could meet with no eggs that were arr 
to their full growth; out of the third he took three perfect egy; 
in the fourth there were none perfect; in the fifth there were tui 
perfect eggs, tho? ſtill leſs; from theſe obſervations he concluded, 
that the production of the cochineel-flies _—_— in the {ame 


manner with that of the Auimalcula upon the lime, curranh 
plumb and haſel- trees. 
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As to what the Spaniard ſaid farther, that the cochineel-flics 
re ſtifled with imoak, as ſoon as they have gather'd wings, be · 
cauſe the cochineel is beſt then, this is not at all ſurpriſing; be- 
-uſe, when the ſaid flies are arriv'd at their full growth, their 
bodies are at that time moſt full of eggs; from hence, M. Lee- 
wen hoec ke ſuppoſes, is chiefly deriv'd that noble ſcarlet colour; 
hc he affirms, that moſt of the cochineel-flies (as far as he could 
obſerve) are kill'd or ſmother'd before they arrive at their fall 


growth : The Spaniard does not tell us, whether they gather the 


cochinee] once or twice a year; the rather, becauſe the lands 
of Cuba, Hiſpaniola and Jamaica, from whence it moſtly comes, 
have little or no winter, in compariſon of our countries; tor thoſe 
iſlands lying between 18 and 23 _— of N. Lat. the ſun in 
their winter is 40 degrees above the horizon; whereas, with us 
at the ſame time it is but 14 degrees and a half: If we had as 
much ſummer as the aforeſaid iſlands, the Ani malcula which we 
call a fort of louſe, would fo greatly endamage the currant trees 
with their filth, that there would be no eating the fruit; and Jets 
according to all appearance, the cochineel-flies are more prolific 
than thele are: The cochineel-flies, in all probability dwell upon 
the back or under fide of the leaves, which defend them from 
the great heat of the fun in thoſe parts; and as the ſmoke cannot 
deltroy all thoſe flies, the few that remain multiply very much in 
a ſhort time: M. Leewenhoeck had got about a ſpoonful of pow- 
der or duſt, together with ſome {and out of a cochineel box, and 
he found, that that which appear'd to be nothing but duft, was a 
great number of very ſmall cochineel-flies, ſome of which were 
{0 minute, as if they had been juſt hatch'd, and ſome were gra- 
dually bigger than others; there were, beſides other ſmall parti- 
cles which he took to be the excrement of the Animalcula; he 
alſo faw a great many legs with three joints, ſome that had but 
two, and a few one joint only; among theſe legs, ſome had claws, 
which were either white, dark colour'd, or of a light red; he 
moreover {aw ſome particles, which he judged to be the heads of 
the Auimalcula; and likewiſe other particles of a beautiful red 
colour, which he ſuppos'd to be the upper parts of their bodies; 
in the {aid duſt there were alſo ſome few pointed inſtruments, or 
rather prickles, no thicker than a ſingle hair of ones head, 
amongſt which there were two or three that were four times 
ticker than the reſt; and theſe M. Leexverboeck ſuppoſes to be 
the ſharp prickles, wherewith (as the Spanzard tells us) the leaves 


are armed, becauſe ſome of them were of a bright, others of a 
darker yellow, | 


Fig, 
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Fig. 16. QRS repreſents one of the ſaid prickles guard: 
ry vaſt on 1 teeth about it like ra, and  __ 
than a hair of the head. | | 

M. Leewenhoeck could perceive, but with great difficulty, fix 
legs in ſome of the Animalcula he had extracted out of the 
abovemention'd eggs, difpos'd in ſuch exact order, as may be ob- 
ſerv'd in the Aurelia of a filk-worm ; the reaſon why he could 
not diſcover their legs but with difficulty, was, becauſe the Ani. 
malcula whilſt they were in the egg, were of a dark red colour, 
and not at all tranſparent, eſpecially, ſuch as were almoſt come 
to their full growth; at the ſame time he diſcover'd, that the 
unborn Animalcula had two horns, in which at one time, he 
reckon'd five joints, and another time he thought he ſaw more: 
After theſe obſervations, to wit, that the cochineel Animalculs 
are not changed from worms to flies, M. Leewenboeck rejects his 
former poſitions; viz. that the cochineel-flies have no ſhields, 
wherewith they cover their wings; for he had diſcoyer'd amongſt 
the cochineel- grains little black ſhields or Vaginæ. with a ſmal 
round red ſpot on each ſhield, which he ſuppoſes to be the 
ſhields of the flies; the Animalcula, whoſe wings are cover 
with ſhields are all of them produced either in earth or in wood, 
from whence they receive their nouriſhment and growth ; and 
had not nature made this proviſion for them, after they arc 
changed into flying animals, they could not dig out their way, 
without hurting their tender wings; for M. Leewenhoeck N. 
found amongſt the cochineel- grains, one of the aforeſaid ſhiel 
on the — part of an Auimalculum, and viewing the ſame 
more narrowly, he ſaw plainly, that that trunk or hinder pan 
had no ſimilitude with any of the other grains; now, ſeeiog that 
all animals from the beginning are made to produce their like, 
if the young cochineel-flies had been furniſhed with wings, it 
would have been in vain, for the reaſons above-mention'd ; tho 
indeed, it is neceſſary they ſhould have wings, as ſoon as they 
are full grown. | | 

M. Leewenboeck having ſent his friend at Amſterdam a dupli 
cate of what he has related here, as alſo a copy of the aborc 
figures; his friend return'd him an anſwer, wherein he ſays, that 
he had alſo taken 200 particles out of a cochineel grain; but that 
he could not after the niceſt obſervations, diſcover any Anim 
cula in the eggs, Sc. wherefore he concluded, that what M. Lee. 
wwenhoeck calls blood-vefle]s, are analogous to the ſame parti 
which we find in cherries, grapes, Sc. and that what he takes 


for the ſhell or membrane of the egg, are only the (his 
| | co 
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ter the ſeed z now, tho M. Zeexvenboeck was entirely ſatisfied, 
15 to his own particular, with the account he had given, and 
with the figures taken of the cochineel-grains ; yet he diſſected 
{veral others of the largeſt ſort, and took the Anuimalcula out of 
the egg hell, and placed them before divers glaſſes in ſuch order, 
that he could not only diſtinctly ſee the body of the Animal- 
culum, with its parts divided into ſeveral circles, but likewiſe 
the two horns, with the joints wherewith nature has provided all 
theſe unborn Animalcula, were as plainly viſible, 

Fig. 1). ABCDE ſheus the body of the ſaid Animalculum, 
BH,DI and DK the four legs, the two other being hid from the 
foht, E F repreſents one of the horns, of which he had a very 
fair view; the other horn A G was not 3 in ſo convenient a 
light, and conſequently, it is not ſo well delineated; at the ex- 
tremity of the horns there were three ſmall hairs, which are 
likewiſe repreſented by F and G. 


An Experiment to ſhew the Cauſe of the Deſcent of the Mer- 
cury in the Barometer in a Storm; by Mr. Francis Hanksbee. 
Phil. Tranſ. N“ 292. p. 1629. 


[* the violent ſtorm or hurricane of wind in November 1503, 
it was obſervable, that the mercury in the barometer did not 
only conſiderably ſubſide; but upon extraordinary guſts a viſible 
nibration of the quickfilver appear'd; and for the ſatisfaction of 
the curious, that high winds can leſſen the preſſure of the 
atmoſphere, an experiment was made by Mr. Hanksbee, giv- 
ing a demonſtration of this phznomenon ; Plate X. Fig. 18. 
the recipient A containing about five quatts, had about three or 
four times its natural quantity of air compreſs'd therein by the 
phon BB, which for that purpoſe, is ſerew'd on at the bot- 
tom, within the fide of the baton C; the ſtop-cock D being 
turned, and the ſyphon taken off, a ſmall ſwan- neck pipe 
E, is ſcrewed on in its place, that fits into a braſs ſocket, which 
ls fixed in a cubical piece of wood P, right againſt the horizon- 
tal pipe G; from the ſame cubical piece F ariſes a naked ba- 
rometer H H, whoſe ciſtern lies open to the paſſage which 
leads from the ſwan-neck-pipe to the horizontal pipe atoreſaid ; 
likewiſe from the ſame piece F, there proceeds another pipe 
or tube I, parallel to the horizon, leading to another cubical 
piece of wood K, three foot diſtant from the former ; out of 
which there alſo ariſes another barometer LL, whoſe ciſtern 
ls alſo open to the horizontal tube I, and by that means has a 
communication with the open ciſtern of the other ; the ou 

cing 
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being thus diſpoſed, and the ſtop-cock being turned. + 
denſed air proceods ſtrongly thro' the — er 
diſcharges itſelf into the horizontal tube G, whole Ccurrenc 
diminiſhes the preſſure of the atmoſphere upon the ciſtern, cf 
the reſpective barometers, in ſuch a manner as to cauſe the 
mercury to deſcend two inches at leaſt ; and it is obſervable 
that that barometer which is three foot diſtant from the curren 
air is equally affected, and ſubfides parallel to the other; i 
is likewiſe to be obſerved, that as the current air is weakeneq 
in its force, the weight of the atmoſphere does again increaſe 
and the mercury in the barometer gradually aſcends, | 


An Account of Eclipſes of the Sun and Moon, obſerved 3 
Cambridge in New England; by Mr. Thomas Bratt, 
Phil. Tranſ. N“ 292. p. 1630. | 


O the 12th of Fane 1694, Mr. Brattle went in the mor. 
ning to the college at Cambridge, about four miles fron 
Boſton, where he obſerved an eclipſe of the ſun, with a bra 
quadrant and teleſcopic fights, the rays of the ſun being tran; 
mitted thro one of the ſaid fights, on a clean piece of paper, 
| paſſed on a plain piece of board, and faſtened at right angle 
about a foot diſtant from the ſaid fight; he had drawn c 
the ſaid paper a circle between two and three inches diameter, 
equal to the ſun's diſk, and within that, ſeveral concentric 
circles, dividing the diameter into 24 equal parts, whereby be 
could obſerve the eclipſe to 4+ a digit; the room where the 
obſervation was made being darkened with blankets; and to 
render the obſervation the more exact, and to rectify the watch 
he took the altitude of the ſun with the aforeſaid quadrant 


before the eclipſe began. 
By the Watch Comp, Altitude Time by Calculation Difference 


h 6-8 1 HL h 7 i 1 4 
8 26 37 49 31 8 16 40 259] 
At 31 27 > Mane 48 26 > —— 21 40 947 


38 26 47 20 28 32 J——94% 


The eclipſe was firſt perceived at g® 25“ by the watch, 1 
* time the ſun had ſcarcely been eclipſed a minute, 
d that 


At 


00 
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r. By the Watch True Time 
ch * h 
* F 0 24 — 9 14 ben | 
of - 3 22 about a digit eclipſed 
the 0 48 —— 9 38 full 3digits 
le | 957% — 9 483 about 4 
ent 10 06 — 9 56 near 5 
; t 10 15 10 og full 6 
ned 10 33 10 23 about 8 = 
ile, [10 43 10 33 full 
10 47 10 37 full and 4 
10 53 10 43 full 10 
10 59 10 49 about 10 and 
11 03 10 53 better than 10 and 4 
11 06 10 56 much the fame 
11 0g 10 59 rather decreaſing 
At 211 104 — 11 00 + ſenſibly decreaſed near 5; of a digit 
| + 2 ſt to 10 digits 
11 14 Z 11 04 7 nezre dig 
[11 25 11 15 2 i. e. full 3 digits reſtored, or 
| : the ſhadow rather within 9 
11 29 11 19 8 digits and 1 compleat 
$11 34 5 11 24 + full 8 digits 
11 44 11 34 full 7 
111 48 11 38 full6and 4 
11524 —— 11 42 4 Juſt 6 
o O2 2 P. M. 11 52 J juſt5 
0 13 o 03 P. M. full 4 
0 26 o 16 full 2 4 
0 32 0 22 better than 2 
041 —— © zk better than 1 
L 0 48 o 38 ended. 


| Obſervations made of the ſun's altitude after the eclipſe, 
in order to rectify the watch. 1 


7 Time by the Watch 


90 3 31 30 
36 15 
at At 38 10 
Ne, 46 50 
48 10 


Comp. Altit. True Time 


/ a 
„ 
40 23 
P.M. 46 45 
48 19 —<<— 36 48 


26 16 


— 


Differ- 


10 02 


48 30 — x 38 20 ——— 9 50 


8 * 
3 21 36 — 9 54 
nn 
28 16 —— 9 54 


Hence it appears that the watch went about 10 minutes 
0 faſt during the whole eclipſe, as has been allowed all the 


ay; ſo that the eclipſe began at g® 14' Mane; ended at 


At Vor. IV. 9. 


U u 


Oh 


— 
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oh 28'P. M.; laſting in all 36 24'; obſerve, that in the |. 
culation, the latitude of Boſton was allowed to be 42 25, 

There happened a lunar eclipſe on February the 11th 1500, 
in the evening, as follows; the moon roſe eclipſed, and the hy 
rizon was ſo overcaſt, that Mr. rattle deſpaired of having any 
obſervation, but at half an hour paſt 6 ſhe came from under the 
cloud; and at 6* 25 he had juſt a fight of her, and he judge 

her to be eclipſed about 5 digits at h 


h, 1 
6 2 9 The ſection was equi · diſtant from M. Ætna and Hy. 
minius. 
32 Palus Maræotis began to appear. 
34 + Palus Maræotis and Mons Apollonius half out. 
37 + Palus Mareotis quite free; and Palus Maræotis ad 
Palus Mzotis in the perpendicular. 
42 4 The Shadow near an inch from Palus Maræotis, Mo 
Horminius and Mons Hercules. 
46 + Palus Mareotis was in the nadir, and that part 
Palas Mæotis to Mr. Brattle's right-hand was in the 
rime vertical. 
© 57 The upper part of the ſection is now and had been for 
long time in Inſula major in Mari Caſpio (and the fe 
tion now perpendicular) and the lower part wheel 
about from Palus Maræotis. 
7 20 Mount Sinai firſt appeared at 22' wholly free. 
25 + Palus Mareotis aud Mons Horminius nearly perper 
dicular. | 
43 The eclipſe was over in the teleſcope, and at 
49 To the naked eye. 


Mr. Brattle's clock was ſet by his ring · dial about 9 ocloci 
in the morning, as exactly as he could judge; and the obſer 
tion was made with his 4+ foot teleſcope, with all the tou 
glaſſes in it. 

The obſervation of the eclipſe of the ſun, on the 21th0 
November 1703, was as follows: | 

At half an * paſt 8 in the morning, Mr. Brattle ſet bi 
clock exactly by his ring-dial; and at + an hour paſt g tt) 
exactly agreed at, 
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cal. / | : 

| o oo The ſan was not touched. ; Wh 

og oo os The moon entered on the 8. S. W. point as near as he 
e ho. could judge. 5 

g any 15 The eclipſe was conſiderably advanced. 

r the 20 Seemed to be about + a digit eclipſed, rather more than 


2 the ſection a ſmall matter more weſt. 
ward. | 
10 25 Much the ſame, and near the ſame point. 

zo Seemed to be leſs, | 

33 + The middle of the ſeQion nearer the 8. W. and the 

diameter of the ſection leſs every way. 

37 1 Much leſs and nearer the weſt. 

44 + It ended and was juſt over, going off near the 8. W; 
ad ſo that all the while it was within a point or two of 
the place where it firſt came on, or between the 
8. 8. W. and S. W. 


Mr. Brattle judged when the eclipſe was at the height, that 
the chord of the eclipſed part was nearly equal to the fide ofan 
inſcribed decagon, or ſubtended about one tenth of the periphery 
of the ſun's diſk; he obſerved this eclipſe with a teleſcope of 
one joint, four foot and a half long; and he had only two glaſſes 
ſo tat it inverted the object; and he had a red glaſs, which 
he could ſcrew in juſt before the eye-glaſs, without being 
obliged to hold it in his hand, as when he obſery'd the ſun's 
altitude with a braſs quadrant. ' 


An obſervation of the eclipſe of the moon, on December the 
12th 103 in the morning. | 


Time by the Clock. 
h 


11 45 That part of the moon's diſk near Alabaſtrinus looked 
ſomewhar duſkiſh, and the eclipſe began to enter 
between Palus Maræotis and Mons Porphyritis. 

II 53 The true ſhadow was well entered. 

58 M. Porphyritis juſt covered. 
12 03 + Near three digits darkened, 
7 Mount Ætna began to be darkened. 
9 + Quite covered. 5 
14 + Lacus niger major and M. Sinai almoſt equi diſtant 
from the ſection of the ſhadow, Lacus niger major, 
being ſomewhat the nearer of the two. 
Uu 2 18 2 
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h , 
18 4 Lon niger major began, and at 19+ was quite ed 
vered. 6 Y 
21 4 Mount Sinai began to be covered. | 
21 3 Quite covered, and the moon about 6 digits eclipſed. 
12 24 + Besbicus began to be covered. | 
26 Quite covered. | 
28 3 Byſantium began to be covered. 
29 F _ covered; and Mount Horminius began to be c 
vered. | 
32 Apollonia began. 
33 Quite covered. | 
37 The ſhadow was equi-diftant from Mount Corax and 
Mount Paropamiſus, or ſomewhat nearer to Mou 
Corax. | 
39 + Between 9 and 10 digits of the moon were eclipſed, 
43 M. Corax began to be covered. 
44 1 Palus Mæotis began, and at 45 + the inner part df 
MN. Paropamiſus began. 
50 Palus Meæotis quite covered. 
51 4 The moon not quite eclipſed, 
52 Nor yet. 
53 Nor yet. 
54 Scarcely yet. 
54 Quite immerged and the Mors began, 
14 39 Preciſely; and the immerged between Palus Mareti 
and Mons Porphyritis. | 
42 Palus Maræotis began to be free, 
43 Quite clear. 
47 M. Porphyritis quite clear. 
55 About; digits reſtored. 
oo 59 Mount tna began to be clear. 
15 02 That and Zacus niger major at the ſame time clear. 
$ 2 Mount Sinai about halt free. | 
'9 + Quite free, and about 6 digits of the moon reſtored, 
30 + Mons Hercules was free. ; 
32 4 Palus Mæotis began to be clear. 
38 + It was quite free. 7 : 
41 + Inſula major in Mari Caſpio free, and in the middle 
of the ſection. 
42 + Not yet wholly clear. Mo 
45 Fully over in the telleſcope, tho a kind of a ſmoak ap- 
| peared ſome little time after to the naked eye. 
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n order to adjuſt the time, Mr. Br arzle ſet his clock the pre- 
ceeding morning with the greateſt exactneſs he could, both from 
his ring-dial and from the riſing of the ſun, which he watched 
and obſerved wy narrowly ; and he found 1t to agree with the 
(n's ſetting the following evening; ſo that it went during all the 
ime of the eclipſe, very ſteadily and regularly; but for the 
greater certainty and ſatisfaction, hg took the altitudes of the fol- 
lowing ſtars with the braſs quadrant with telle ſoope fights, out of 
his chamber window, the lowneſs of which would not permit 
him to take them at all, when they were elevated higher. 


In dextro humero Orionis. 
By the Wat. Comp. Alt. 9 15 by cal. Differ. 
id 4 4 1 FL 

6 6 78 18 6: 13 go ''T 20 
5 ary 93009 6 20 28 1 02 | 
26F 76 11 6 25 o8 1 o S that by 
Procyon | | theſe obſer- 
$ oF 97. 20 8 08 og I 11 vations bis 
14 76 20 8 13 32 o 58 cock went 

21 5% AU ; e 

| nute 100 faſt. 

1o 8+ 77 46 10 O7 18 1 12 
114 76 11 10 15 58 1 17 


Mr. Hodgſon made ſome obſervations of an eclipſe of the 
moon, on the 11th of December 1704, whereof he gave an ac- 
count in a former Tranſaction; as follows, the heavens being 
cloudy the moſt part of the night, it was 35 after 4 in the mor- 
ning following, before he could perceive that the moan was 
eclipſed; and then as near as he could judge, {he had been ſo 
about 3 or 4 minutes at moſt; from whence we may con lude, 
that it began at London about 31 or 32 minutes after 4 in the 
ſame morning. 1 

Mr. Brattle found, that at 44 minutes after 21 at night, part 
of the 'moon's 'difk looked ſomewhat duſkiſh; and chat at 52 
minutes, the ſhadow was well entered; ſo that from hence, as 
well as from a compariſon of the 15 * the prinei- 
pal ſpots; Mr. „ eee jP- that ly it began there 
about 49 minutes after 11, and conſequently that Cambridge in 
New England lies 4 42 4, or 70% 37%, to the weſtward of the 
meridian of London. 


Mr. 
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Mr. Hodgſon happened to ſee the moon the ſame morning at 
35 minutes after 5, when ſhe wanted ar moſt; but 3 minutes c 
being totally eclipſed ; ſo that at London ſhe immerged at 39 
minutes paſt | 

Mr. Zrattle ſaw her immerge exactly at 54 minutes after 12. 
whence 1t follows, that the difference of the meridians found by 
comparing theſe obſervations, is 4* 43“ +, or 70* 52', apree; 
very well with the former ; fo that by taking a mean between 
them, the difference of longitude of the two places is 4" 43", « 
70 45'; Mr. Hodgſon ſaw no more of the eclipſe that morning, 
and he from hence concludes, that the mutual agreement of theſ 
obſervations gives great reaſon to believe that the deduCtions 
good, and may be relied on. | 


Concerning the Fleſh of Whales, cryſtalline Humour f 
Eyes, Oc. by M. Leewenhoeck. Phil. Tranſ. N“ 2g; 
p- 1723. | 

Leewenhoeck had often concluded, that the globules d 

YI. blood (which are the cauſe of its redneſs) are of the fame 

magnitude both in large and ſmall animals; and conſequentlytha 

the particles of blood in a whale are of the ſame fize with thoſe 
of other fiſhes; but not being able to get at any whale's blood 
he was obliged to acquieſce in bare ſpeculations ; from the par 
ticles of blood in a whale, he was led to confider thoſe of the 

fleſh, imagining that the fleſhy particles of the ſaid fiſh were w 

bigger than thoſe of a horſe or cow; and that the bulk of i 

whale conſiſted only in the great number of its particles; M 

Leewenhoeck having cut a-croſs a piece of whale's fleſh, (tht 

was brought him by ſome concerned in the Greenland fiſhery) u 

order to ſeparate he particles lengthwiſe ; he could diſcover nv 

difference, as to appearance, betwixt the ſaid particles and thol 
of a large ox; the reaſon why he compares a whale with a lay: 
ox is, becauſe he takes the fibres in a large ox to be no more in 
number, than thoſe of a ſmall one; nay even in a calf he ſuppoks 
the fibres are not fewer in number, only they are not ſo large. 
M. LZeewenhoeck had the cryſtalline humour of two whales, i 
large and a ſmall one. Plate X. Fig. 19. A B repreſents the 
ſmaller cryſtalline humour, when it came to his hands, tho be 
ſuppoſes, it was ſomewhat larger when taken out of the whale" 
eye; for, he obſerved, when he took the cryſtalline humour out 
of a cod's eye, and laid it down never ſo gently, by reaſon of 
its ſoftneſs, ſome of its ſubſtance fell out, which having viewed 


with his glaſſes, he could ſtill diſcover therein the fibrous _ 
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of which it conſiſted; in examining the ſaid cryſtalline humour, 
(which the ſea-faring people miſtake for the whole eye, and fo 
ſhew it for an uncommon fight, that ſo large an animal ſhould 
bare ſo ſmall an eye) it appeared to him, that the fibrous matter 
or particles whereof it was 8 were ſo very thin, making 
ſoch exceeding fine ſcales, that lay fo very cloſe upon each other, 
chat it was a ſurpriſing fight ; and this fibrous ſubſtance is thinner 
of particles than that of a perch not a year old; the reafon why 
the fibrous matter of the cryſtalline humour of a ſmall perch ap- 
pears thicker than that in a whale 1s, becauſe we ſee the former 
on one fide, where the threads or fibres are thickeſt ; but if we 
view them where the fibrous particles meet together, they are ex- 
ceeding fine and ſlender; whereas, on the contrary the fibrous 
matter of the whale not meeting together, but often croſſing is 
of the fame thickneſs throughout: M. Leewenhoeck diſcovered, 
that the cryſtalline humour in a whale, is of a quite different 
texture or circumvolution from the fibrous matter in ſeveral ani- 
mals; for whereas, the ſaid humour in others confiſts of three 

ticular conjoined branches, all ariſing from one point, the ſame 
— in the eye of a whale is compoſed of five circumvolutions 
all which unite in one point, and make one ſcale; but here M. 
Teewnhoeck only means the half of that orb of the cryſtalline 
humour which fel] immediately under his obſervation. 

Fig. 20. CDEF ſhews a ſmall particle of the cryſtalline hu- 
mour of a whale's eye, taken off from the globular part; the 
largeneſs of which as it appear'd to the naked eye, is repreſented 
by GH in Fig. 21 ; and when he diſſected the ſecond cryſtalline 
humour as in Pig. 21, he could very eaſily perceive the exact cir- 
cumvolution and texture of the fibres, notwithſtanding the ſcaly 
particles were dried together ſo hard, that they were as clear as 

laſs; the abovementioned little particle repreſented by Fig. 20. 

DEF appear'd to the naked eye no bigger than I K Fig. 23. in 
which, with his microſcope he could diſcover the exceeding fine 
threads, which he calls the fibrous matter, with a part of the 
circumvolut ion, which compoſe a fifth part or diviſion of the he- 
miſphere of the ſaid cryſtalline humour; theſe ſcaly particles 
lying no thicker on each other, than the threads or fibrous matter 
as repreſented in Fig. 20, how cloſely muſt they then be united; 
for otherwiſe, it would be impoſſible for the cryſtalline humour, 
to have ſuch a tranſparency, as the nature of that body requires: 
In order to give a — idea of the texture of the fibres in the 
cryſtalline humour of a whale's eye, which lie in ſo many folds 


upon each other, M. Leewwenhoeck took a common ball, _ 
viding 
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viding it into ſuch parts as are analogous or correſpond wich & 
diviſions of the fibrous matter in the cryſtalline humour, he ch. 
wound it round with a ſingle ſmall thread, which was to rep 
ſent the fibrous matter that compos'd a fmall ſcale of the 
humour. 
Fig. 23. ABCDEFGHIK repreſents the globe or orb 
the cryſtalline humour of a whale, whereof L 1s the center 
axis, and lies next to view, where the fibrous particles ariſe 
of the ſhorteſt circumvolut ion of the 7 part of the globe 
the courſe of which is in ſome meaſure ſhewn by the letters L.A 
LC, LE, LG, LI; as for the fibrous ſubſtance which here fel 
circumvolves from the middle point or center, viz. QB, PT 
OF, NH, and MK, they deſcribe the fame circumvolution i 
= oppoſite part of the ſphere or globe, which 1s here repre 

en y L. . 
Fig. 24. RSTU _— the {aid ball ſo well wound upi 
the ſingle thread, that there only appear'd the two extremities of 

the {aid thread, and hardly any of the leather of the ball; the 
center or axis which in Fig. 23. is repreſented by L, where the 
fibrous matter circumvolves five ſeveral ways, as ALC, CLEM 
ELG, and GLI we muſt ſuppoſe to be repreſented in this 
figure by K and T: Here the unconceivable wiſdom of the great 
Creator of all things is very obvious; for what man is there in 
the world, that could wind a ball or globe about with a ſingle 
thread of equal fize throughout, and not croſs it in any point, as 
is the c#ſe in the contexture of the filaments, of which = ſcales 
of the cryſtalline humour of a whale are compos'd. 
M. Leewenhoeck e A obſerv'd the eyes of ſeveral 
fiſhes, and particularly the Zunica cornea, he found that the 
{aid tunic, or rather the pupil or apple of the eye, was very flat, 
like thoſe in human, and other animals; from whence he con- 
cluded, that tho the cryſtalline humour in fiſhes was ſpherical, 
yet that was compenſated by the flatneſs of the apple of the eye; 
conſequently, one might probably conclude, that the eyes of 
are of the ſame contexture with other land-animals, and that the 
effects in both are the ſame; for the Tunica cornea in men makes 
a circle, whoſe axis is an inch long: Upon taking the eye out of 
the head of a live cod-fiſh, and putting the Tunica curnaa into 
ſeveral copper globes, it da rok to M. Zeewenhoeck, that the 
protuberant roundneſs of the ſaid tunic, was to the ſegment 
of a circle, whoſe diameter is two inches; the eye was a liitie 
prominent out of the head, like thoſe of other animals; and 
tho' the tunic or apple of the eye in other animals forms a large 
CLICK, 
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\ the circle, yet it is not bigger; M. Lee wen boeck found that the axis 
they WY of the cryſtalline humour in the ſaid cod-fiſh was a little longer 
pr. than + an inch; now, if the cryſtalline humour (which he has 
fad fometimes call'd the cryſtalline muſcle) in our eyes, and in thoſe 

of ſeveral other animals, conſiſts of a flattiſh roundneſs, and 
> bot perfectly ſpherical ; and if the diameter of the circle form'd 

by te tunic of the ſaid eyes be an inch long; the cryſtalline hu- 
mour in fiſhes being ſpherical, and their tunic deſcribing a circle, 
whoſe diameter is two inches, all theſe eyes may have the ſame 
efet: Aﬀer this M. Leewenboeck took a whiting, which 
e veigb'd about nine oumces, and examining its eye, he found that 
it deſcrib'd a circle of one inch and a halt in diameter; and the 


'D 
\ in WM diameter of its cryſtalline humour was very near I of an inch: 
re. WY When he diſſected the cryſtalline humour of a ſmall fiſh, and 


found the innermoſt part thereof no bigger than a large grain of 
in (ſad, he obſerv'd that the fibrous 5 es, of which thoſe ex- 
ceeding ſmall ſcales were compos'd, did conſiſt of as many parts 
he s the uppermoſt ſcales of the ſame humour. | 
he A certain gentleman aſking M. Leewenhoeck, why nature had 
E furniſh'd us with eye-ltds, leelng that fiſhes have none ; he an- 
uw WY fvcr'd that it was abſolutely nec = for us, and all Jand-animals 
at od have eye- lids; for if it were not ſo, and that the apples of our 
eyes were not moiſten'd ſeveral times in the ſpace of an hour; 
e and all the filth that might fall thereon, waſh'd aways our fight, 
or the Tunica cornea would be fo clogg'd, that we ſhould not be 
able to uſe our eyes; beſides, the ſaid Tunica would otherwile 
be parch'd or ſhrunk up with heat, and conſequently we ſhould 
become blind; whereas, on the contrary, fiſhes always living in 
water want no eye-lids, becauſe, the ſame water keeps their eyes 
fill moiſt and clean ; but M. Leemwenhoeck had ſince found, that 
he was miſtaken in his aſſertion; for, flounders, plaice, ſoles, 
and he believes all flat fiſhes can cover their eyes; and if 
they could not, he ſuppoſes they would loſe their ſight, becauſe, 
the {aid fort of fiſh are not ſo nimble as others in ſwimming, bt + 
ing only able to move their tails, their chief inſtrument of ſpeed, 
upwards and downwards; wherefore, theſe fiſhes in a ſtorm do 
rot betake themſelves to the bottom of the ſea, as he was in- 
m' d, but dig themſelves holes in the ſand, which ſecures them 
hom being thrown upon the beach or ſtrand; now if they had 
ot eos the ſharp points of ſand, whilſt they are making 
their beds, would wound the tunics of their eyes, whereby the 
ranſparency thereof would be deftroy'd, and conſequently theſe 
Vor. IV. 9 XX fiſhes 
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fiſhes would become blind; which is an additional proof hoy 
perfect every creature is in its own ſpecies. 


The Tubes or Canals that convey the yellow Sap in Aloe, 
leaves; by the Same. Phil. Tranſ. N' 293. p. 1130. 


Leewenboeck firſt obſerv'd the external ſkin or membrare 
of the leaves of aloes, to diſcover if poſlible, of wha 
tubes or pipes they were compos'd ; but he could not find out the 
conjunction of the parts; becauſe, that membrane was ſo weak and 
tender, that it always broke without any remarkable diſcovery; 
in this diſquiſition M. Leewenhoeck obſerv'd, that there lay in 
the ſaid membrane roundiſh particles, that look d like little blad. 
ders; and in theſe bladders there were green particles, containing 
a ſap in them, and they lay as it were in a right line, and ſo i» 
terwoven with each — that they ſery'd as he ſuppos d, fo 
tubes or canals; the impreſſions of theſe round particles were i 
ſeveral places fo regular, that each conſiſted of fix ſides, diſpos( 
in the exacteſt order imaginable ;z and in each particle might he 
diſcover'd a protuberance; and they were ſeparated from each 
other by rings or circles, which he ſuppos'd to be the canals, 
Plate X. Fig. 25. AB CD repreſents a ſmall part of the ſaid hex. 
angular particles, as they appeared thro' his microſcope ; where 
{ome of the canals are, to diſtinguiſh them the better, ſhewn out: 
wards as at A BCD; upon farther examining the aloes-leaf, he 
diſcover'd another ſort of canals or veſſels, in which the ſap: 
pear'd ſomewhat reddiſh ; he took the ſap out of the ſaid 1 80 
to try whether there were any ſalt particles therein, and what 
figure they were of; he let this ſap lie a little, that ſome part d 
it might evaporate, and that the ſalts might coagulate, and plac 
ing ſome of it before his microſcope, he obſerv'd a great number 
of long ſlender particles, that lay in the ſap, and were ſharp a 
— at both extremities; and foraſmuch, as he ſuppos'd, tha 
theſe long 1 could not be coagulated in fo ſhort a time as 
the ſap had been preſs'd out of the canals, but rather that they 
were there before, he endeavour'd to bring the ſaid long particle 
out of the veſſels, ſo as that there ſhould come but very little lap 
with them; which happening accordingly, a few of them are x. 
preſented in Fig. 26. EF GH; the ſaid fender particles appeard 
thro* the microſcope very clear and tranſparent ; he laid 
_ a clean glaſs-plate, and viewing them about three weeks 
er, he was ſurpris d to ſee that ſome of them had aſſum da 
peach-colour, eſpecially ſuch as lay looſe, or upon each * 
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* fer ſeveral obſervations, by breaking and cutting into pieces the 


ilbes- leaves, he not only placed ſo nicely before his glafſes the 

lber, coreſaid long pointed particles, that they could be ſeen lying in 
hoſe rings or circles, which he 1 d ſerv'd for canals, as in 

Fig, 2). LK LM, in the middle Le rows between I and K; 

he WY but be alto ſeparated a ſmall piece of the leaf in ſuch a manner, 
* that the extremities or points of thoſe ſharp particles ſtretch'd 
nd themſelves beyond the canals, as is here repreſented in N and O; 
bs theſe ſharp particles lay within a ſmall compaſs, like little bun- 
A des, as is ſhewn in the figure; but they do not all lie in ſuch 
* order, nor always fo cloſe to each other; but in ſeveral places at a 


2 reater diſtance, and ſometimes indeed cloſer; it is to be ob- 
5 rd, that Fig. 2). IK LM, as it appear'd to the naked eye did 
„lie in a greater compaſs, than a large — of ſand; from 
bene we may conjecture, what a vaſt number of ſuch partieles 
ww included in one aloes leaf; in each of theſe particles in this 
th are a great many parts, which ſeem to be canals; and 


ach WY orcover he ſuppoſes, that each circle, or the membranes thereof, 
in which the ſap and other parts are ſhut up, are alſo full of canals. 

5 Fig. 28. ABC DR F GH repreſents one of the veſſels or 
canals, which lie ſomewhat deeper in the leaf, and are in a man- 
rer ſurrounded and involv'd in a fort of viſcous or ſlimy matter, 
1, WY vhich M. Zeerwenboeck endeavour'd to ſeparate from it; from 

theſe veſſels or canals in four diſtin& places (and all in a very lit- 
ch tle compaſs) there iſſu'd a kind of branches; as two between DE 
FG, and two between HI, which run a- croſs from the leaf; 
def twigs or branches unite again in one vein or canal that lies 
ve. at by them, which is not near fo large as the firſt mention d ca- 
„ul; and this union or conjunction is repreſented by K L MN O 
PQR, and there are three ſuch ſmall canals to a large one; yea, 
zue taid vein or canal that runs a- croſs, is not only join d to a ſe- 
cond aſcending vein, which extends itſelf the length of the leaf, 
ey but it goes farther and falls into a third canal, which alſo runs 
de length of the ſaid leaf, as may be ſeen in rae ſame figure by 
STVWXYZa; and who knows, if one could 1nveſtigate the 
conungion of the veſſels, but that this order runs thro the whole 
rd lat; M. Lee wen hoeck ſuppos d, that ſome of theſe veins or ca- 
nals were compos'd of long particles, that extended themſelves 
In parallel lines, and very near each other, but in a winding and 
lerpentine manner; to the end that the ſaid veins might never fall 
n with each other, but always remain open and diftinct; and 
*greeably to this opinion, he ſometimes but very ſeldom, took 
hole parts out of the canals; in the ſaid Fig. WBCDEFX 
X Xx 2 repre» 
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—— laſt went ion d particle, which compoſes a F 

a very {mall length, pop ry to be of ny when | 
between W and B; but viewing it more narrowly he the 
the ſeeming flatneſs was 4 by dhe mon ing fo ch 
to each other; for he plainly ſaw that B whea ftretch'd out, 
two diſtin canals, as in BCF; and that one of theſe canals u 
again ſubdivided into two more, as from C to D; and perby 
theſe ſlender particles D and E were further ſubdivided; mus 
perſon cannot fee theſe laſt mention d parts by cutti of 
thro', without tearing it in pieces; then 
theſe canals with the aforeſaid particles ate alſo broken; M. 
wen baer view'd thoſe winding particles, that Jie in 
or veſſels of other leaves, which are fo exceeding mi 
fine, that it was as much as one could do, with a * 
good glaſs, to perceive their ſerpentine meanders: Aſter this l 
8 that partic oy of the — war rb ym —— exam 

lengthwiſe, and cutting it a · cro view dl it in that poſuia 
in order to diſcover the orifices of thoſe canals, that in Fig, il 
are repreſented in their whole length by AB CD. 
Fig. 29. HIKT, repreſents (thro a microſcope that did wt 
enlarge the abject ſo much as that thro' which he view! 
Fig. 25, 26.) fix large tubes, which ſhew themſiclves in the lu 
mention d veſſel or canal, in which alſo there are a great man 
other {maller pipes; theſe ſmaller pipes, which are to be fen 
about H, have other croſs canals that iſſue from them, fron 
ff Moana. 
there in. ö 

Fig. zo. MNO repreſents other canals that were alſo at 
a-crois; and by PQR in Fig. 31. is alto ſhewn, how out of tte 
canals fo divided, the membranes proceed, in which molt of the 
fap is included, and of which the greateſt part of the aloe · la 
is compos d; and thete membranes with the ſap lying theren 
are 10 clear and tranſparent, that you can fee nothing but ther 
circles or circumſc · ences, as in QR STVWXP; between ther 
membranes there are canals, but theſe are very few, with then 
branches that run the length of the leaf, from whence alſo the 
membraues proceed; and when he took one of theſe canals fur 
rounded with membranes, and the matter ſhut up in them, and 
ſeparated a little of it from thoſe other before-mention'd 
and expos'd it to the open air, it preſently after afſum'd a red o- 
lour ; whereas, thoſe parts that were involv'd in their membrane 
retain'd their colour, which was a little upon the green; ms 
change from green to red, M. Lee wen haeck abſcry'd feveral * 
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of a live crab, which he took out and broke into 
fees * upon viewin _ he perceiv'd that the matter 
loch Jay in che egg- as green z but when he let it dry a 
kitle, it preſently turn d — nk to a red: Hos ved 
te great canals of another alocy-leat, — yk cm yellow; as 
PU to fp ahi ewe cn Be : and 
a flip or 5 ſuch a leaf, which was as thick as 
laying it upon a clean 


Ebel a uh = — _ 
EDIT and fo did —— 

gp upon the fame glaſe; which! almoſt dried wh 

pear d ſo many ſalt particles in that le matter, the & part 

& it had been mix'd with a ſhining ſand: He — ger of 
he aforelaid fap, and putting it on his thumb · nail, and letting ie 
an there, he obſerv'd, that it had left a yellowiſh colour behind 


ELI 


2 


E +; and that the particles of alt bed coagulared wp his nail, in 
iz ame manuer, as a foggy ſoggy moiſture 18 d in winter on 
olals-windows ; and next day he percety'd a rddiſh colour where 


{ap had lain; eren 
T being what we call a peach- colour; be tried the fame 
perunent upon two other nails of his hand, and the ſucceſs was 
the lame, and the colour laſted ſeveral days; be cut à little 
eur of the wood, in which there hed been ſome of the 
lap, but where there was at that time but little colour to be tc 
2nd placing it before his microſcope, he ſaw that it g 
Am d a peach · colour, which was in ſome places as brigh 
4 fine as ever he ſaws curing of "Lice of tho aloes-les 


Its thickeſt 


CDA the other Gde, — 
f the ſaid leaf; that part of — —— mk 
> be the thin or rind, and in which the parts 

Fig 25,26, 27,28, are for the moſt part — — if 
dad d in Fig, 32. between BF or "DH; and deen FGH 
les the 4 {limy, or viſcous ſubſtance, in which be 
could not dafcover any — that run thro' the middle of it, 
like thole which procceded out of the large canals, and ſpread 


ws allo about the thacknels of the back of a knife) upon a clean 

plats, and viewing it ſeveral times, being of a fige peach colour, 

[ end therein a kind of oval gi. that lay — 
or 
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order, with its ſap ſhut up in it, after it had been dry abou 
three weeks. | 

Fig. 33. DEFGH repreſents the {aid oval membrane; 5. 
G that part he calls the canal, by which he alſo ſuppoſes, thy 
it receives its increaſe and inward matter ; in this figure may be 
ſeen a great many fibres, which he concluded it had borrow? 
from other membranes, both from-thoſe that lay upon it, as from 
thoſe that lay under it: Now if we conſider, that theſe mem. 
branes cannot be coagulated by the air, fince they are not forms 
by every evaporation, or exhalation of the moiſture; but thy 
ſuch membranes muſt without doubt, be compos'd of a wi 
number of fibres, ſo ſmall as to eſcape our fight, we have fich 
_ to be ſurpris'd at the unconceivable wonders ſhut up in fuck 
a leaf. 0. 0 
Fig. 31. RPA BCS OCR repreſents a ſmall particle of whit 
M. Leewenhocck calls the rind or bark of the leaf, as it was cu 
off a-croſs between D and H in Fig. 32. and dried up irregularly; 
which part, with SQR PA lay inwards, as repreſented by H i 
Fig. 32; and in Fig. 31. lay on the outſide of the leaf, as 
ſhewn by B C; now theſe parts which in Fig. 3 1. are cut a-ctol 
between A B and CS, are the very fame parts which in Fig, 2. 
EK LM are repreſented lengthwiſe, only with this difference, 
that Fig. 31, was delineated from a leis magnifying microſcope; 
A perſon would judge that molt of the above-mention'd parts ar 
compos'd of roundiſh membranes, that include a ſap, mixd 
with exceeding ſmall green particles, ſo united with each other, 
as that there is no intermediate ſpace, excepting that which ap- 

to be canals: He ſqueez d out ſome of the ſap of the aloe: 

eaf, and placing it ſeveral times upon his eſerutore, he always ob- 
terv'd, that when the water was for the moſt part evaporated, 
there remain'd behind abundance of falt particles, which were 
almoſt all of them of a quadrangular figure, and of a. cubicil 
thickneſs, as repreſented in Fig. 34. between IK; and again 
ſome tmaller, as in Fig. 35. between LM; and others {til 
ſmaller as in Fig. 36, 37; nay, ſome of them were ſo exceeding 
{mall, that they almoſt eſcapꝰd the fight, even thro' a micro 
ſcope; inſomuch, that a perſon could not judge whether thel 
ſalts were round or ſquare; M. Leewenhoeck allo obſerv'd ſome 
figures of ſalt compos'd of ſeveral coagulated together, in ſuch 
manner, that their figure could not be deſcribd; and amongl 
the reſt there was one {alt particle compos d of four others, join 
together like a cube, as repreſented in Fig, 38. between N and 
Oz; he likewiſe obſervd, another falt particle compos'd of 20 


qu 


RoY AL SOCIETY; aan 


".4ri|ateral ones coagulated together; to wit, five in length and 
e n breadth; aud another he reckon d 30 8 con- 
in d in the ſame manner: When he took the ſap out of an aloes- 
el, whoſe veſſels contain d a yellow liquor, he obſerv'd the ſalt 
piles lie ſo clear, as if they had been little pieces of glats 
d foraſmuch, as they were ſurrounded with a fine peach- colour, 
a was a very agrecable fight. 
n fprom his obſervations on the ſaid ſalts, he was led to conſider 
the aloes it{elf, as it is us'd in the apothecary's ſhops ;. he took a 
iece of aloes, and beating it ſmall, he wrapp'd it up in a paper, 
2nd putting it into a clean glaſs, he pour d rain-water thereon, 
in which he let it infuſe for two or three days; then pouring off 
the top, and caufing it to evaporate, he diſcover'd a great num- 
ber of {alt particles, of the ſame figure and proportion as thoſe 
preſented by Fig. 35, 36, 37, 383 there were alſo coagulated 
| oreat many ſalt particles, of the ſame figure with thoſe repre- 
ſented by Fig: 26, EF GH, only with this difference, that they 
ere ſomewhat thicker, and ſhorter in the middle; and ſome of 
hem not ſo even or ſmooth as thoſe in the faid figure. 

M. Leewenhoeck had a ſmall plant of Lapathum ſanguineum, 
xr dragon's blood, in which he view'd the ſtalk of the leaf after 
he had cut it a- croſs, and;at the ſame time he diſcover'd ſeveral 


, SW-olours of a light, and of a Ca, 2 red; and in the ſame ſtalk 
Wh obſerv'd little places wherein he could perceive no colour; but 
pon cutting the ſame ſtalk lengthwiſe, he could then ſee that 
o places were canals, thro which he concluded, that the red 
Lp pais'd; and that thoſe ſeveralTolours, which lay in the ca- 
Terre a fort of bags, that contain'd the ſap; and that the 
Þ Bid colours were entirely produced by the ſap, that ouz'd thro? 


he fides of the canals, ſo made the whole ſtalk red. 


ere WConcerning Tobacco-aſnes; by the Same. Phil. Tranſ. N“ 293. 
P- 1749. 

\ Certain gentleman gave M. Zeewenhoeck a ſmall quantity of 
tobacco-aſhes not throughly burnt, and which he had ſav d 


0 Wout of his pipe; a part of which M. Leewenboeck put into a 
i lals-tube, and pour d rain-water thereon ; after he had mix'd it 


ell with the water, and the aſhes had ſubfided, they took up 
one part of the tube, and the water ſtood two parts more above 
t; altho' theſe aſhes were of a grey colour, and all the particles 


gl thereof appear'd to the naked eye to be entirely burnt; yet he 
a vuld perceive after mixing the water, that there remain'd ſome 


xceeding ſmall particles of tobacco, that were not turn'd wo 
the 
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the colour of theſe grey aſhes ; after that the. water had fy 
24 hours upon the ſaid aſhes, he took a little thereof, which t 
the fight appear'd very clear; but when he obſerr'd it with þ, 
microſcope, he ſaw that it was impregnated with a great nuy 
ſmall particles, which were abaut the ſame weight with the y; 
ter, for they neither ſubſided to the bottom, nor emerged to thy 
ſurface of the water; he view'd this water with five diſtinq n 
croſcopes, to obſerve what ſalt particles were in the water, afe 
* Rae X Fig. 59. ABC repreſents three diſtin ft 

ate X. Fig. 39. A ents three diſtin t partic 
which tho hey _ hexangular, and as tranſparent as if they g 
made of glaſs; yet their ſides roſe into pyramids, juſt like q 
ſtals poliſhed into fix ſides, all terminating in ſharp points, 
with this difference, that the ſaperficies of A appeared with i 
equal fides ; but tho? there could be no ſuperficies diſcovered inf 
and C, yet that which appeared but with one point, he does me 
2 might alſo be hexangular; amongſt theſe ſalt parti 


CI — — — — 


— Mt iT 


there lay a great many others, wherein by reaſon of their exceed. 
ing ſmallnets, their form or ſhape was not to be diſcovered, exe 
ing ſome of the largeſt of them, which he could juſt perceiren 
be hexangular ; and in all his obſervations he found ſuch partic 
amongſt divers forts of ſalts; he alſo faw a few other hexanguly 
falt particles, but quite flat, as repreſented by E F Fig. 40. nex 
which lay another kind of ſalt, as fſhewn by G H Fig. 41; l 
alſo obſerved ſeveral ſalt particles lixe LK Fig. 42. only with thy 
difference, that they had tia, ſharp points at I; he likewiſe ch 
ſerved ſeveral regular fquare ſalts, and one alſo that at firſt ſeen't 
to be of the ſame figure; but, upon viewing it narrowly, | 
found that it had two obtuſe angles, as in Fig. 43. LM; ther 
were ſeveral other falts, which a perſon would take for quadrat 
gular figures, ſeeming to have two long and two ſhort ſides; bu 
upon viewing them more nicely, he allo found them to be hexa 
gular, as in Fig. 44. NO; other falt particles appeared like 
equilateral] triangles, the angles of which were cutoff, and whid 
in one 1 appeared larger than in others, as in Fig. 45. PQ; 
one ſalt particle repreſented an oblong cube, as in Fig. 46. RS; 
he alſo ſaw ſeveral falt particles, ſome of which were larger that 
others, as indeed all the reſt of the ſalts were, which a 

like VW Fig. 4), 48; there were likewiſe ſome ſalts, ** 
few, that were quadrilateral and at one extremity the 1 
was acute, and at the other obtuſe, as in Fig. 49. XI; he lik 
wiſe obſerved ſeveral long and lender ſalts, that appeared lit 
Fig. 50. Z. Z, which were fo cloſely linked to each other, 4 
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ane would be apt to take them for one ſingle particle; but view” 
ing them more narrowly, they appeared to be ſeveral linked. toge- 
ther: Moreover, M. Leewenhoeck tried thele aſhes three ſeyeral 
times in a ſtrong fire (nn he had kept them in a ſmall wooden 
box) to ſee what volatile ſalts could be extracted from them; and 
te always obſerved, that firſt a very clear liquor exhaled from the 
aſhes, which at the laſt evaporation was accompanied with a 
yellowiſh oil, coagulated in ſuch a manner, as if it was mixed 
with ſalts; he allo ſaw a great many ſmall watery particles, 
which might be called a ſpirit ; and a vaſt number of ſmall bub- 
bles which he judged to be oil, ſome of which were ſo much 
ſmaller than others, that they almoſt eſcaped the fight thro' a 
dod microſcope ; there were, moreover, on the ſides of the 
olafs ome very ſmall particles, that were neither water nor oil, 
which he ſuppoſed to be volatile ſalts 5 but not being able to 
liſcover any exact figure in them, he can determine nothing cer- 
tinabout them; he likewiſe always obſerved; that when he 
roupht the glaſs where it was covered with the tobacco aſhes, to 
ach a ſtrong fire, as would put it into fuſion, the aſhes, or rather 
he falts thereof, united with the glaſs, and the glaſs aſcended 
ith air bubbles; and with a till ſtronger fire there was a hole 
made in the glaſs. 


* 


M. Leewenboeck took ſeveral times a ſmall piece of Delſe 


einben-ware, which was but once baked, and conſequently not 
m ld; and making a ſmall cavity therein, ſo as to ſerve for a 
et or ſhell, ſuch as the refiners with bone-aſhes uſe, he put into 
ma: 2 little bit of gold or ſilver, together with ſome lead; and 
ing this ſhell upon a large piece of lighted charcoal, ſuch as 
ere judged ſufficient for his purpoſe, and blowing the flame of a 
ramp thro! a pipe, he made the lead evaporate, but the gold re- 
ba aned behind; yet, it ſometimes happened, that the melted 


old or ſilver had made ſuch a deep pit in the earthen ſhell, 
hat he was obliged to make uſe of another, in order to 
lear it of all the Tead; after he had evaporated the above- 
entioned lead, he put. a little tobacco aſhes into one of theſe 
ben ſhells, and in the ſpace of two minutes, with a ſtrong 
bu me of a very thick tallow candle, moſt of the aſhes was turn'd 
ee mal! globules, and the remainder was in a manner nothing 
i ut ſalt; after this, taking three parts of a certain imall quan- 
n ty of the ſaid tobacco aſhes, and proceeding therewith as he 
e d done before, after the ſpace of 4 more than two mi- 
liedes, he took off the ſhell from the fire, and he found that the 
tuſthemaining aſhes weighed a very little more than two parts; and 
or. IV. 9. I y that 
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the colour of theſe grey aſhes; after that the. water had fa 
24 hours upon the ſaid aſhes, he took a little thereof, which | 
the fight appear'd very clear; but when he obſerr'd it with 1 
microſcope, he ſaw that it was er with a great may 
{mall particles, which were abaut the fame weight with the w; 
ter, for they neither ſubſided to the bottom, nor emerged to th 
ſurface of the water; he view'd this water with five diſtindꝭ n; 
croſcopes, to obſerve what ſalt particles were in the water, af 
it was evaporated. 

Plate X. Fig. 39. A B C repreſents three diſtinct ſalt partic] 
which tho'they were hexangular, and as tranſparent as if they we 
made of glaſs; yet their fides roſe into pyramids, juſt like qi 
ſtals poliſhed into fix ſides, all terminating in ſharp points, 
with this difference, that the ſuperficies of A appeared with 
equal fides ; but tho? there could be no ſuperficies diſcovered inf 
and C, yet that which appeared but with one point, he does 9 

ueſtion, might alſo be hexangular; amongſt theſe ſalt partie 
" wow lay a great many others, wherein by reafon of their exceed 
ing ſmallneſs, their form or ſhape was not to be diſcovered, except 
ing ſome of the largeſt of them, which he could juſt perceiret 
be hexangular ; and in all his obſervations he found ſuch partic 
amongſt divers forts of falts; he alſo ſaw a few other hexanguly 
falt particles, but quite flat, as repreſented by E F Fig. 40. der 
which lay another kind of falt, as ſhewn by GH Fig. 41; K 
alſo obſerved ſeveral ſalt particles lixe IK Fig. 42. only with thi 
difference, that they had twa, ſharp points at I; he likewiſe ch 
ſerved ſeveral regular ſquare ſalts, and one alſo that at firſt ſeem! 
to be of the fame figure; but, upon viewing it natrowly, | 
found that it had two obtuſe angles, as in Fig. 43. LM; ther 
were ſeveral other falts, which a perſon would take for quadrt 
gular figures, ſeeming to have two long and two ſhort ſides; bu 
upon viewing them more nicely, he allo found them to be hex 
gular, as in Fig. 44 NO; other falt particles appeared lik 
equilateral triangles, the angles of which were cut off, and whid 
in one . appeared 1 than in others, as in Fig. 45. PQ, 
one ſalt SS repreſented an obJong cube, as in Fig. 46. RS; 
he alſo ſaw ſeveral falt particles, ſome of which were larger that 
others, as indeed all the reſt of the ſalts were, which appear 
like VW Fig. 4), 48; there were likewiſe ſome ſalts, but 
few, that were quadrilateral; and at one extremity the 1 
was acute, and at the other obtuſe, as in Fig. 49. XI; he lik 
wiſe obſerved ſeveral long and flender ſalts, that appeared lit 
Fig. 50. L Z, which were fo cloſely linked to each other, 1 
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ane would be apt to take them for one ſingle particle; but view- 
no them more narrowly, they appeared to be ſeveral linked toge- 
ther: Moreover, M. Leewenhoeck tried theſe aſhes three ſeyeral 
mes in a ſtrong fire _ he had kept them in a ſmall wooden 
box) to ſee what volatile ſalts could be extracted from them; and 
te always obſerved, that firſt a very clear liquor exhaled from the 
aſhes, which at the laſt evaporation was accompanied with a 
ellowiſh oil, coagulated in ſuch a manner, as if it was mixed 
vith ſalts; he allo ſaw a great many ſmall watery particles, 
yhich might be called a ſpirit ; and a vaſt number of ſmall bub- 
bles which he judged to be oil, ſome of which were ſo much 
ſmaller than others, that they almoſt eſcaped the fight thro' a 
od microſcope ; there were, moreover, on the ſides of the 
olafs ome very ſmall particles, that were neither water nor oil, 
which he ſuppoſed to be volatile ſalts; but not being able to 
liſcover any exact figure in them, he can determine nothing cer- 
tinabout them; he likewiſe always obſerved; that when he 
roupht the glaſs where it was covered with the tobacco aſhes, to 
ach a ſtrong fire, as would put it into fuſion, the aſhes, or rather 
he falts thereof, united with the glaſs, and the glaſs aſcended 
ith air bubbles; and with a ſtill ſtronger fire there was a hole 
made in the glaſs. 

M. Leewenboeck took ſeveral times a ſmall piece of Delfe 
arthen-ware, which was but once baked, and conſequently not 
glad; and making a ſmall cavity therein, ſo as to ſerve for a 
eſt or ſhell, ſuch as the reſiners with bone-aſhes uſe, he put into 

a little bit of gold or ſilver, together with ſome lead; and 
ting this ſhell upon a large piece of lighted charcoal, ſuch as 


nec judged ſufficient for his purpoſe, and blowing the flame of a 
rar Wan p thro! a pipe, he made the lead evaporate, but the gold re- 
ve Wnaincd behind; yet, it ſometimes happened, that the melted 
ar old or filver had made ſuch a deep pit in the earthen ſhe], 
like bat he was obliged to make uſe of another, in order to 
nich bear it of all the — after he had evaporated the above- 
BP -ntioncd lead, he put, a little tobacco aſhes into one of theſe 


arthen ſhiells, and in the ſpace of two minutes, with a ſtrong 
ame of a very thick tallow candle, moſt of the aſhes was turn'd 
rie {mall globules, and the remainder was in a manner nothing 
„ ut lalt; after this, taking three parts of a certain imall quan- 
n ty of the ſaid tobacco aſhes, and proceeding therewith as he 
e d done before, after the ſpace of 2 more than two mi- 
lues, he took off the ſhell from the fire, and he found that the 
taſhemaining aſhes weighed a very little more than two parts; and 
oy Voc. IV. 9. 1 y that 
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that the ſhell, on that fide that was moſt expoſed to the fire, we, 
turned into a glafly ſubſtance ; he put the aſhes thus Prepared 
(which rather looked like perrified matter than aſhes) into, 
clean glaſs, and poured water thereon; and ſtirring it ſever 
times about with a copper-wire, he let it ſtand 24 hours, ay 
then he decanted off what appeared ſettled and clear to the fight 
of which having put a very ſmall quantity upon a clean gl 
plate, and viewing it thro* ſeveral microſcopes, he always obſe 
ved in a little time after, a great many coagulated ſalt partic 
that were neither flat nor ſlender, : but moſt of them as thick x 
they were long, and almoſt each of them of a particular ſha 
which-was a very agreeable fight; but he found none like tha 
repreſented by Fig. 39, 40, 43.3 amongſt theſe there lay ſomeſi 
particles ſo very ſmall, that he could not diſcover their exact 
gure, tho' he had uſed never ſo large microſcopes ; yet, he wy 
ſatisfied, that they were ſalt particles extracted from the tobacy 
aſhes; he alſo obſerved, that upon ſome aſhes which were u 
mixed with the water, there lay a white ſubſtance, whichh 
imagined to have ſunk and deſcended leiſurely, becauſe ith 
higher in the middle, than towards the fides of the glaſs; a 
he took this white matter to be coagulated ſalts, which bei 
heavier than the water, had ſubſided upon the reſt, and {oh 
found it to be; for when he took it out of the water, and ven 
it with the microſcope, he ſaw a vaſt number of falt-partick 
each of a particular figure, and as clear as cryſtal ; tho' theyq 
ared ſmaller to his fight than thoſe which he cauſed to bed 
ineatedęe Moreover, M. Leewenhoeck took a new blowngld 
tube, and putting into it a little of the laſt mentioned wa 
(after it had ſtuod three days upon the tobacco aſhes) he view 
it with h:s microſcope, — ſaw two particles therein, which! 
ſuppoſed to be ſalts; whereupon, pouring out of the tube ady 
of water no bigger than a large grain of ſand (which ſpread ut 
ſo much upon a glaſs plate, that there did not remain above ( 
fourth part of it that could be ſeen) he diſcovered therein ſem 
long particles, which reſembled very much the hair of the bes 
of two or three days growth; he diſcovered theſe particle 
about the ſpace of a minute ; whereas, he ſaw nothing before 
a fluid clear water; and after the ſpace of another minute, f 
faid particles were increaſed to the number of zo, ſome of will 
floated up and down in the little moiſture, and were grown thid 
and broader; eſpecially, ſuch as lay at ſome diſtance from! 
reſt; and {ome were ſo thick and broad, that they far exe 
the others in largeneſs; and when almoſt all the water was 
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11d, he ſaw a great number of very ſmall particles, in which he 
could diſcover no figure; becauſe all the ſalt particles were ſur- 
wunded with a watry moiſture which did not evaporate: More- 
over, he took the glaſs wherein the tobacco aſhes were, that he 
had reduced to a petrified ſubſtance, and held it over the flame 
of a candle till the water boiled, for the ſpace of two minutes, 
when the ſaid ſubſtance was ſeveral times Iifted up in the water, 
expecting that the ſalt particles ſhoald be diffolv'd by the ſaid 
heat and incorporated with the water, wherein they Jay coagu- 
lated like cubes, but he could not bring it to bear; the ſalts being 
ink d by hundreds together, either ſubfiding to the bottom, or 
"Wicking to the glaſs; all theſe coagulated falts were ſo ſmall, that 
ber him uſe what microſcope he would, he could not fully diſcover 
their figures; which however, he took to be hexangular; and 
the rather, becauſe he ſuppoſed them all to be of the ſame big- 
refs; nor could he, as before, ſee one ſalt particle in ſo great a 
number, bigger than the reſt, tho' the water had ſtood ſome days 
upon the aſhes z thereupon, he rer the water and the aſhes to- 
gether from the tube, and cauſed the water to evaporate leiſurely 
orer the ſire; and Jaying the remaining aſhes. upon a piece of 
earthen-ware, he made it red hot; — when it had cooled, he 
rumbled it to pieces between a piece of paper; then putting it 
Into a new glaſs, and pouring a little water thereon, he expected 
to find that the ſalt particles would be diflolved by the force of 
he fire, and united with the water; whereupon, he renewed his 
oblerrations, pouring off the water leiſurely, to the end that the 
great number of ſalt particles, in the evaporation of the water, 
ight not coagulate too faſt, and ſo hinder an exact view of 
hem; and he obſerved ſeveral times, that the falt particles, tho 
xceeding ſmall, were hexangular, as in Fig. 40. EF; but ſome 
| them were longer than others, and ſome much larger; and 
ome again were {o ſlender, that he could not have ſeen them, 
ad not their circumference been thicker and brighter than the 
ſt: Hereupon, he again took a little tobacco-aſhes, as clean as 
hey came out of the pipe, and mixing them with pure rain- 
vater, he found the fame effect in the coagulation of the ſalts as 
tore, tho amongſt the ſaid figures of ſalt he diſcovered ſeveral 
thers ; he concluded, that all that were not hexangular were of 
nother figure, by reaſon of the coagulation, or inclination of the 
ts to each other; which happened more in ſome places of the 
ater than in others; whereby the ſalts aſſumed a figure that was 
ot proper to them: After that the water had ſtood fix hours 
pon the tobacco-2ſhes, which he had twice put into a glowing 
Y 5 2 cat 
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heat, he obſerved a great many cubical ſalts of ſeveral figures, 
that were coagulated in the water; whereas, he could ſee but tun 
{ach ſalt particles in the water poured upon the tobacco-aſhe, 
Juſt as they came out of the pipe; M. Lewenhoeck made thi 
laſt —— in very moiſt weather, when the ſalt particles di 
not only coagulate, but were alſo ſo tenacious of their figure, thy 
he ſcarcely ever obſerved any ſalts extracted from burnt matter, f 
ſtubborn and ſtrong as theſe were: He put the glaſs a ſecond tine 
over the flame of a candle, till the water actually boiled; ay 
then viewing it, he ſaw ſome large particles that were very da 
and ſurrounded with abundance of very ſmall particles, whoſe 
gures he could not diſcover, no more than he could of ſerer] 
other ſmall particles, which he ſuppoſed to be ſalts. 


Cuculus Izvis cæruleo- flaveſcens, cui in ſupremo capite bronch 
arum opercula; or the Yellow Gurnard ; Ly Dy. Tyſon, . 
Tranſ. No 293. p. 1749. 


FF we may juſtly infer the identity of ſpecies in fiſhes, from i 
likeneſs ot their fins, we have then ſome ground to conclude 
that this fiſh (the Dr. gives an account of, and which had not b 
therto been deſcribed by any) ought to be referred to the gurnad 
kind; however, the Dr. not finding any other ſpecies it agel 
with better, and having no name it was called by where caugty 
which was about Haſtings in Suſſex, he takes the liberty to al 
it the yellow gurnard; and that he had ſome colour of reaſon f 
1o doing, will appear, after comparing this fiſh with the red 
nard, and ſhewing wherein they agreed or differed ; and firlt a 
all, as to the general ſhape of their bodies, he found that tig 
agreed well enough; in both, the head was the largeſt part; ti 
body thence ſtill gradually leflening and becoming more taper, 0p"* 
it approached the tail, n he it was very ſmall in both ; the) 
Jow gurnatd meaſured 11 inches in length, whereof the tail u 
two inches; the girth of the head was four inches and a half; ti 
fins as to number and ſituation on the body, were exacthj ti 
{ame in both; he, therefore only takes notice how they differ e 
other circumſtances ; as in the fore-fin on the back of the yell 
_m_ there were four or five Radzs or ſpines ; whereof tif 
rſt was fix inches long, and the next about two, the off 
ſhorter; in this fin in the red gurnard were fix ſtrong bony ſpug 
ſharp pointed, whereof the ſecond from the head being the 1 
eſt, was only a little above an inch, and the reſt not much ſhort! 
It 15 to be obſerved, that the red gurnard the Dr. had to comp 
wuh, was but ſmall and fomething ſmaller than the yellow af er 
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the hinder-fin of the back of the yellow gurnard, there were 
ine Radii; in the red gurnard 14; in both, the Rads; near the 
wil were the — thoſe in the yellow gurnard being two 
inches and a half oog; the membrane that joined the Radis of 
the back-fins, differed very much as to colour in theſe fiſhes ; for 
both the back-fins of the red gurnard, this membrane was all 
of a white tranſparent colour; on the fore-fin of the yellow gur- 
rd, the membrane was yellowiſh with blue ſpots, and ſome edg d 
with black; and the membrane of the hinder-fin was of a faint *© 
bloeiſn colour, with four yellow liſts or ſtreaks about a line 
broad, running the whole length; as in Plate XI. Fig. 1. the 
Ping bronchiales (whereof there were two on each fide, and 

heir fituation the ſame in both, the uppermoſt being inſerted 
perpendicular, and the lowermoſt horizontal to the body) differed 
likewiſe in colour; for in the yellow gurnard the uppermoſt fing 

cre white; the lowermoſt of a dark blackiſh colour, with ſe- 

era] beautiful long ſpots of an azure blue; in the red gurnard 

he uppermoſt fins were of a dark reddiſhcolour, and the lower- 

noſt white; but here, between theſe two fins he obſered three 

iked cartilaginous Radii, which are not in the yellow gurnard, 

ind are well exprefled in Saluianus's figure of the 1 vr ; 
he fin on the belly was placed exactly alike in both; the 


elow-gurnard had nine Rad, and its membrane was of a dark- 


blue colour; here the red gurnard had 17 or 18 Raii, and 
ts membrane was tranſparent and white; the tail was much the 
me in both; over the Anus in the yellow gurnard there was a 
nder pendulous body, which was not obſerved in the 5 ur- 
d; the colour of the bodies of theſe two fiſhes likewiſe differ d 
ery much; and Dr. Tyſon does not know, but that it may be 
roperty in this ſpecies to vary in colour, more than any other 
ines do; the belly of the red gurnard and ſome parts of the 
des near the belly, were of. a filver colour; the reſt, together 
th the back and the head, were of a reddiſh colour; in the 
jead there were ſome ſmall whitiſh ſpots ; the belly of the yel- 
ow gurnard was white, but under the lower jaw black; the ſides 
nd back were yellowiſh z but between the _ and fides there 
an a blue ſtreak, or liſt, about a line and a half broad, from 
e head to the tail; and a little higher on the ſides, there was a 
han of blue” ſpots the whole length of the fiſh; for, on the 
des of the head he obſerved theſe blue ſpots, only, that from the 
es to the extremity of the Roſtrum, the ſpots were of a deep 
llow colour; there being therefore, ſo much blue and yellow 
er the greateſt part of the body of this fiſh, the Dr. calls — 
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C-ruleo-flaveſcens;, for where the ground is blue, the foot; 
yellow; and where yellow, the ſpots ate blue: Tho' — 
there ſeems a tolerable agreement between theſe two fiſhes, 
in the ſubſequent remarks, the diſagreement will appear greate 
for the yellow gurnard had no ſcales, and therefore the Br. 
it Levis; the = had ſcales not only on the back, b 
likewiſe a ridge of ſpiny ſcales all along the ſides; as allo 
each fide of the back there were fins ranged like ſpiny ridges 
ſcales; but the belly ſecmed almoſt th, having but 
ſcales, and thoſe very fine; and indeed, thoſe on the back u 
much ſmaller than thoſe in moſt other fiſhes 3 if M. Leswen beg 
obſervation be true; viz. that even the anguillous kinds are {calf 
then the difference will not be ſo great, the one having memhy 
nulous ſcales, and the other bony ones; or it may be, that 6 
ſubject is an intermediate ſpecies between the gurnard kind a 
ſome other; and this the Dr. is more apt to believe, becaul 
tho' it has gills on each fide, yet it had not thoſe apertures at i 
fides of the head that the red gurnard had, and which iscomm 
to molt fiſhes, excepting the cetaceous kinds; but like them, i 
yellow gurnard had two apertures, or large Foramine, placed( 
the hinder part of the head, an inch beyond the eyes, at whi 
it ſpouts out the water, by blowing into theſe holes; he extend: 
the cavities where the gills lay, and he obſerved, that over th 
cavities there was placed a flat bone, which, by the contrafti 
of its muſcles, might ſerve to force the water out; and perhay 
it is aſſiſted in this action by another looſe bone that lies over 
whoſe edges are jagged, or indented, as repreſented in the figu 
at which place in the red gurnard, the Dr. obſerved a fir 
ſharp ſpine: Theſe Foraming in the head of this fiſh is a thit 
ſo very remarkable, that it may be looked upon as a charaQterilihif 
thereof; and the Dr. does not know- with what other fiſh 
compare it; for the cetaceous kinds that have ſpouts in th 
heads, have no Hronchiæ, but lungs ; and therefore, the ben 
to diſtinguiſh this fiſh, he has added this particular to i 


name. 
Dr. Tyſon obſerved, that the eyes in the yellow gurnard, v 
placed more on the top of the head, and that the ſkin int 
lace covered almoſt half of them, like an eye-lid ; which 
id not obſerve in the red gurnard, whoſe eyes were placed mo 
at the ſides of the head; the head alſo & the red gurnard s 
more protuberant, but that of the yellow gurnard flatter; fl 
extremity of the Roſtrum, the teeth, and the tongue in both u 
exactly alike; only, that he obſerved in the — of the yell 
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gamard two cartilaginous bones, whoſe edges were bended doun- 
wards from the palate, and ſerv'd as the Dr. ſuppos d, for hook- 
ing in and ſtaying the cartilage of the tongue, when it makes a 
S compreflion for forcing out the water by the Foraming of the 

ad which contrivance he did not find in the red gurnard, 
that fiſh not having the like occaſion for them; the gills of this 
6h had four Ofſeous radii of each fide, | 


of Cobalt, and the Preparations of Smalt and Arſenic; by 
Or. Krieg. Phil. Tranſl. No 293. p. 1753- 

HE Cadmia nativa, or Cobalt (of which is made the 
blue colour, call'd Smaltum) is a maſſy, heavy, grey, 
ſumning ſtone, found in great quantities in the mines about Schnee- 
lerg, and in ſome other places of Miſnia; it is very oſten mix'd 
with marcaſite, and ſometimes with ſilver and copper ores; after 
they have pick d out the Cobalt, and ſeparated it from the common 
ſtone, they beat it to powder with a Poch-werk or ſtamping 
machine, which is commonly us'd in mines; by that operation, 
the water carries away the light ſtuff and ſand, leaving the hea- 
vieſt parts behind; this powder is afterwards put into a low 
and broad furnace, made on purpoſe to ſeparate the ſulphur and 
arſenic, where the der 1 all over; and the fire, 
waich is beneath and behind it, is forced to paſs its flame along, 
and over the powder, and fo carry with it the arſenic in form of 
a ſmoke, which 1s afterwards receiv'd by a low chinmey, and 
out of that convey'd into a cloſe channel made of brick-work, 
upwards of 50 paces, where the arſenic ſticks by the way to the 
wall, in form of a white, or yellowiſh powder, which 1s taken 
out every fix months, and melted into whole pieces: The Cobalt 
being thus roaſted, and ſmoaking a little, is taken out when red 
hot, cool'd again and gather'd for melting; its colour, by that 
way of roaſting, becomes a little more whitiſh. 

When they have a mind to melt it, the powder of the Cobalz 
is mix'd with pot-aſhes, and powder of white flint ſtones; the 
proportion of which is, according to the goodneſs of the Cobalt; 
or according as the Smalt is to be made of a deeper, or paler 
colour; for inſtance, they take one part of pot- aſhes, two parts 
of Cobalt, and three or four parts of flint; this mixture is put 
into large ſtrong pots, ſtanding in a hot furnace, fix or eight 
pots in one furnace; where it ſtands melting for five or ſix hours, 
when it becomes a blue glaſs, which is aſterwards taken out with 
a large iron · lad le, put into a veſſel full of cold water; 
where it cracks and becomes more tender, in order to be the — 
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eaſily powder'd again; but the empty pot in the furnace is ij 
up Lark with the aforeſaid mixture . thus they continu 
night and day, ſtill maintaining the fire in the furnace: I 
blue glaſs taken out of the water is powder d 17 by the ce 
mon engine; the fineſt part being ſeparated by a ſieve, is p 
into a mill, and ground in water into a very fine powder, whic 
by conſtant waſhing is ſeparated from the coarler parts; f 
ame is afterwards dried in little warm chambers, then put int 
barrels, and thus it is exported into ſeveral countries: If one 
the melting pots happens to break, or to be very much bum 
10 as that it muſt be taken out, they always find on the botton 
thereof two cakes of different ſtuff, not mix'd with each other 


in! 
the undermoſt is a fort of Æs Caldarium or Glocken Speiſe, ail of 
the uppermoſt a marcaſite: The graſs and fruits growing then . 
abouts, where ſuch a workhouſe ſtands, are commonly poiſon Wl th 
by the arſenical ſmoke, ſo that neither cattle nor men can fe ab 
upon them with ſafety. at an 
Plate XI. Fig. 2, 3, the furnace where the Cobalt is roaſted cu 
and the arſenic ſeparated; 4 the furnace to roaſt the powder it 
Cobalt; b the chimney, that receives the arſenical ſmoke; c ve: 
the channel of ſtones to collect the arſenic. | gl 
Fig. 4. The furnace for melting the Cobalt into a glaſs; 34% :n 
4 the hole where the melting pots ſtand ; the large holes, he he 
they put in the pots, are ſhut up with bricks, and a little ho in 
as hb is left open, where they take out the glaſs with the ing 
ſpoon. | dr: 
2 5. repreſents two grinding ſtones to grind in water, the 
by wa 
Spots obſerv'd in the Sun; by Captain Stannyan. Phil. Tru bo. 
Ne 294. p. 1756. | a wa 
Oo N Saturday May the 15th, Anno 1704, as captain Sn ths 
nyan was obſerving the ſetting of the tun, in order to ef 
amine his clocks, there appear'd two ſuns ; the mock- ſun ſeem che 
to be above the real one, which was then ouly five degrees abox 
the horizon; whereupon, he took a good ſeven foot teleſcope no 
with a ſmall aperture, and ſoon diſcover'd a ſolar ſpot near en 
ſun's center, which he deſign d to obſerve more exactly thgſ 
lowing day, but it prov'd cloudy ; on Sunday there was no fn bin 
ſhine; oa Monday the 19th at fix o'clock in the morning ka 4% 
took the ſame teleſcope, arm'd with a clouded eye-glaſs, and HA. 
immediately perceiv'd that the ſpot was advanced conſiderab i wb 
towards the fun's weſtern limb it ſeem d to be of a feng r 


ſiſtence, very compact, reſembling a face, and it was diſtant, bf 
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won, from the anterior limb of the fun's diſk 61) of time, as 
repreſented in Plate XI. Fig. 6: On Tueſday the 18th at noon 
he found the fpot diſtant from the 1 limb 46! of time ; 
on Wedneſday the 19th at noon he obſery'd, that the pot was 
movd within 331 of time of his weſtern limb: On Thurſday 
at noon it was arriv d within 210 of time of the preceeding limb; 
moving nearly in a ſtrait line, and interſecting the parallel of 
deelination, paſſing thro* the fut center; on Fridet the 21ſt 
there was no fun- ſhine; on Saturday the 22d at ſeven o'clock in 
the —＋ he obſerv'd, that the ſpot was advanced very near 
the limb of the ſun's diſk; on Sunday the 23d at fix in the even- 
ing he ſaw the ſpot, which by that time was got to the very edge 
of the ſun's diſł, reſembling a barley-corn, lean and ſlender, 
and of a duſkiſh colour; only wanting its ſhorteſt diameter of 
the ſun's limb, all which appearances are repreſented in the 
bove figure; at eight o'clock he obſetv'd it again; alfo at to 
and at 12; at two he percerv'd that it was got into the very cir- 
cumference, and was hardly viſible, had he not had an eye upon 
it all the day long; at four he examm'd the ſun's body with a 
ery good 18 foot teleſcope, but he could not perceive the leaſt 
plimple of it; fo that about three in the afternoon it totally dif- 
appear d; on Thurſday June the 23d, about fix in the evening 
he obſerv d with his 18 foot glaſs four ſpots in the ſun's diſk, as 
in Fig. 7. which were inviron' d with a miſt, thicker on the 
right hand than on the left, ſituated in the upper left hand qua- 
rant, and diſtant from his neareſt limb about the 12th part of 
he ſun's diameter; from the cloud about them proceeded both 
ays five long curve rays, of a yellower colour than the ſurys 
body ; he could never tee theſe ſpots any more, tho' he had 
vatch d them for ſeveral days together; on Monday June 
he 5th, at three o'clock in the afternoon, he diſcover d the tame 
pat, as he thought, that he ſaw go off the ſun's diik on Aay 
e 23d, re-entering the fun's diſk juſt at the time and place he 
xpected it; at four o'clock, the fun being extremely clear, he 
nounted his 18 foot teleſcope, thro which the {por appear'd diſ- 
inct, but ſlender like a ſpider, with an elliptical ſpeck ly miſt 
bout it, and five or fix fighe colour d ſteaks; it appear'd to 


im to be divided as it were near the top, as in Fig. 8; Tueſ- 
lay Zune the Sth, at fix in the morning the {pot was very viſible, 
nd he ſaw it trace again its former path, coming on exactly 
chere he expected; it kept its ſhape; but thoſe lemon-colour'd 
breaks diſappear d, tho itſelt and the miſt about it became vi- 
tbly bolder and broader, as it re- enter d the ſun's diſk; on Wed- 
Vol. IV. N* 10 & ne/day 
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noſday the gth at five o'clock in the evening he obſery'd the 
ſpot with the 18 foot teleſcope ; but he could not perceive that 
ithadalter'd its ſhape ; but it advanced gradually over the ſun} 
diſk, as it had done formerly; on Thurſday the roth, the ſun 
ſhining very bright at noon, he had an opportunity of being 
aſſur'd it was the ſame ſpot; he plainly ſaw it move over in 
former path, and it was then diſtant from its neareſt limb 23 
| ſeconds of time; at five in the evening he obſerv'd, with his 13 
foot teleſcope, that its ſhape was alter'd, Nr bigger and 
blacker than ever, as in Fig. 9; Friday Zune the 11th wa 
a bad day for obſervations, yet he had a fight of it with the 
18 foot 6. Fol and it {till continu'd black and bold as be- 
fore; on Saturday the 12th, at ſeven o'clock in the morning, 
the ſun's body being very clear, he ſaw the ſpot thro the 13 
foot teleſcope, and it retain'd its former ſhape ; on Sunday the 
13th, the ſpot was arriv'd by noon, at the {ame point of the 
1an's diſk, he found it in on Monday the 24th of May at noon, 
which made him inclinable to believe it was the very ſame 
ſpot; on Monday the 14th of June, he meaſur'd the diſtance 
of the ſpot from the next limb of the ſun's diſk, which be 
found to be 45 ſeconds of time from the anterior edge of the 
ſun's body; and on Tueſday: May the 18th, it was obſery d to 
be in the very ſame place of its path, within a ſingle ſecond of 
time; at four o'clock he view'd it with his 18 foot teleſcope, 
and perceiv'd that it had alter'd its ſhape, as in Fig. 10; and 
it was diſtant from the preceeding limb 612 ſuch parts, as the 
ſun's ſemidiameter is 900; on Tueſday Zune the 15th at noon, 
the ſpot was 32 ſeconds of time diſtant from the leading limb 
of the ſun's ditk, and cover'd that very place, where the ſame 
{pot had been obſerv'd on Wedne/day the 19th of May; on 
Wedneſday and Thurſday there was no ſun-ſhine; on Freday 
June the 18th at noon he obſerv'd the {por become very flen- 
der, but yet it was black and bold to appearance; the muſtinels 
about it on the right hand was perceivable, and that on the 
left was become ſlender, in proportion to the ſpot itſelf, 
and he found it diſtant five ſeconds of time; on Saturday the 
Igth at five in the morning, it being clear weather, he ſaw the 
{pot diſtinctly with his ſeven foot teleſcope; at nine o'clock he 
mounted his 18 foot teleſcope, obſerving once in each half 
hour all that morning; at 12 he perceiv'd, that all the cloud 
or miſty matter, that us'd to ſurround the ſpot, was inviſible; 
and the ſpot itſelf was reduced to little or no breadth, in com- 
pariſon to what it had been towards the ſun's center; and it 
. 8 Was 
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was ſo cloſe to the limb of the diſk, that he could only per- 
ceive 4 ſmall ſtreak of light between it and the limb of the 
ſun's body; at two o'clock he could juſt perceive it, but it 
vas become exceeding lender: The firſt revolution, he ſaw 
the ſpot half in the circumference of the ſun's limb at two 
clock on Sunday the 23d of May; and with the 18 foot tele- 
{cope he juſt perceiv'd its ſecond revolution, at half an hour 
after two o'clock on Saturday the 19th of une; on Sunday 
une the 25th, about fix o'clock in the evening, he obſerv'd 
ſeveral ſpots in the ſun's diſk, but he had not the conveniency 
of uſing his longeſt teleſcope; on Tueſday June the 29th, 
about ſeven in the morning he reckon'd 16 remarkable ſpots in 
the ſun's body, and near his center they appear'd thro' the 18 
ſoot teleſcope, as in Eig. 11; then he took his ſeven foot te- 
leſcope and frame, and he obſerv'd that the foremoſt cluſter of 
ix pots, that appear'd on the paper like one ſpot, was diſtaut 
from the ſun's anterior limb 81 ſeconds of time, and the laſt 
cluiter 87, as in the ſaid Eig. this day the foremoſt ſpot was 
diſtant from the following limb, according to the path of the 
ſpot, juſt 55 ſeconds, of time; the ſun's diameter was always 
1:6 jeconds in the tranſit, and the ſpot was 126; ſo that the 
path of the ſpot was 10 ſeconds ſhorter than the ſun's diameter; 
on Wedneſday June the zoth, at eight o'clock in the morning, 
obſerving the ſolar ſpots with his 18 foot teleſcope, he very 
plainly perceiv'd, that they had mightily — in number, 
and had ſtrangely chang'd their — the cluſter of ſeven 
pots ſeem'd to him to move gradually, as the fingle ſolar ſpot 
did in May, but the cluſter of four ſpots went too faſt forwards; 
the 12 ſpots without a miſt about them ſtraggled all manner 
of ways; and the nine ſpots, and the five black ittle ones went 
backwards, and at the ſame time unbent themſelves as it were 
into a ſtraight line, as in Fig. 12; the captain was apt to be- 
lleve that this cluſter went backwards, as the other went for- 
wards too faſt, or faſter than ordinary; for in 24 hours, the 
ſoremoſt cluſter advanced 21 ſeconds of time, which is more 
by fix ſeconds than ever the ſingle ſpot mov'd in that time, 
even when neareſt the ſun's center ; and the diſtance in time 
between the firſt and the laſt cluſter this day was greater by 
three ſeconds than the day before; the foremoſt cluſter of four 
ſpots was diſtant from the advancing limb of the ſun 60 ſeconds 
«time; at half an hour after four the advancing cluſter paſs d the 
interſection in 55 ſeconds of time, after that the ſun's foremoſt 
limb had paſs d conformably to the path of the ſpot; and = 
Z 2 2 
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laſt ſpot paſſed in 63 ſeconds of time, the laſt lumb paſſing the 


inte rſection, according to the path of the ſpat, in 126 ſrconds oſ 


time, and the ſun's largeſt diameter paſſing in 136 feconds; by 
this time the ſpots appear'd ſtrangely black, and very oddly 
ſhap'd, as in the upper part of the circle in the {aid Fig, On 
Thurſday July the iſt, at eight o'clock in the morning, he 
obſerv d the ſolar {pots with his 18 foot teleſcope, the weather 
being good, and he ſaw that they were ranged in reſpect of 
each other, as is repreſented in Fig. 13; the leading and 
largeſt ſpot being diſtant from the anterior limb 44 ſeconds of 
time; the laſt cluſter, lying a little awry, paſs'd in 53 ſeconds; 
after the anterior limb had done fo, the following limb alf 
paſs d the interſection, according to the path of the ſpot, in 
125 ſeconds of time; on Friday and Saturday there was nd 
ſun-ſhine; on Sunday July the 4th, in the morning at eight 
o'clock, the leading ſpot was diſtant from the advancing limb 
10 ſeconds of time, the ſpots and cluſters retaining nearly the 
{ame ſhape, but beginning to contract themſelves ; the fore- 
moſt he thought, look'd ſtrong enough to perform another te. 
olution, and it paſs'd in 127 ſeconds; on Monday the 5th at 
3 o'clock, he found that the ſpots had quite alter'd their 
ſhape, appearing dull and ſlender, as in the lower part of the 
ſcheme, aud diſtant about four ſeconds, being all included in 
a cloud; on Tueſday the fixth, at 10 o'clock viewing the an' 
diſk with his 18 foot teleſcope, he found it clear of all ſpots; 
on the 17th day of July, about four o'clock in the afternoon, 
he obſerv'd ſome ſpots in the ſun's body, reſembling thoſe he 
ſaw on Thur/day the zd of June; only with this difference, 
that theſe appear'd to him, as if they had been heated ret 
hot; they ſeem'd to be in the ſame part of the ſun's diſk ; that 
day he obſerv'd them above an hour together, but he could 
never afterwards, nor diſcover, whether they were coming on 
or going off his viſible diſk ; captain Hannyan continu d i0 
obſerve the ſun, as often as was poſſible, with his 18 foot 


teleſcope, till the end of the month, but without farther 
ſucce is. 


Concerning Foſſils in Switzerland; by M. Leewenhoect. 


Phil. Tran. No 294. p. 1774. : 
M Leewenboeck is of opinion that mountain cryſtal is oot 
produced from ice, nor that it grows in the mountains 


where it has its increaſe, as ſeveral {uppole ; but, that where 
it is fix d in the mountains, it is coagulated by the air, _ 
wit 
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with a little moiſture is ſhut up therein; and that the parts of 
cryſtal being ſeparated, are again reſolv'd into Tong particles, 
of which a great many are hexangular : M. Vallenier gave 
M. Leewenhoeck four ſmall ſnaibſhells which were gather d in 
thc mountains of Sviizerland, where thro' length of time 
they were changed into meta], for they were very heavy; 
M. Leswenhoeck tor his farther fatisfactien, took one of the 
ſnati-ſhelis,, that he judged to be metal, and beat it to pieces 
with a liitle hammer; but, Endo that it broke very eaſily, 
he ſeparated the fore-part with his fingers; a ſmall particle af 
which, repreſented by ABCDE Plate XI. Pig. 14. he 
placed befare his microſcope z B CD was what was jein'd to 
the fore-part of the ſnail-ſheY, wherein he obſery'd fix pro- 
minent particles, and fiye others at AE, which were fitted or 
infouated into the fix particles; and how often ſbever he 
broke the faid ſhell into pieces, he ſtill obſerv'd in the fore- 
part fix, and in the hinder part five particles in the fame order 
and ditpoGrzon 3 ſo that he ſuppos'd, it muſt have been a 
limb, or part of the inclos'd fnail; and conſequently, that it 
bad been once a live animal; having placed the broken part 
of one of theſe little pieces of ſnail-ſhell, before the micro- 
ſcope, he obſerv'd that the internal matter was compog'd of 
very {mall ſhining particles, which a perſon would take ta be 
broken pieces of metal; foraſmuch, as he had ſeen ſuch like 
ſeeming particles of metal, which was really nothing but brim+ 
tone, he took {ome of the ſmall pieces of the ſhell, and put- 
ting them into a glaſs, and then upon the fire; he obferv'd 

that in proportion to the ſmallneſs of the parts, a great deal 
of water and fulphur was extracted from them, without dif. 
corering the leaſt ſign of metal in the remaining black matter; 
moreover, he examin'd that little piece of matter, which he 
judg'd to have been the live animal withip the ſhell; by its 
uncommon weight it ſeem'd to have been alſo turn'd into me- 
tal, and the more ſo, when he had broken it to leces z for 
then, the great number of exceeding ſmall ſhining particles 
appear'd to be wholly metalline; the aboveſaid matter was 
very hard, infomuch that when he ſtruck it againft a ſteel, i 

yielded {parks of fire; he broke off a piece thereof, and 

placing the remainder before a microſcope, as ſhewn in 
FGHI Fig. 15. the more one view'd the break as repreſented 
by GH, the more one would be perſuaded, that the manifold 
ima}l ſhining particles were certainly metalline ; but, when 
he brought it to the fire, and endeayour'd as much wy — 
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could to keep the ſmoke together, it appear d plainly-to him 

be — 2 ſulphur; "xr was manifeſt, — y from he 
{ſmell thereof, but the extract was of a yellow colour, juſt as ſul. 
phur appears to the naked eye: Now, that Fig. 14. ABC DE is 
a part of a real ſnail is clear to him; but i:ow, and after what 
manner the ſulphur got into the ſhell we can only gueſs; M. Tes. 
auen heck s opinion of, the matter is this; the ſnails and other 
things, that are found upon the mountains of Switzerland, and 
which are ſuppos d to be changed into metals. have lain and do ſtil 
lie, where a great quantity of ſulphur is ſhut up in the bowels of 
the earth; and that ſulphur, being render'd fluid by a ſubterta. 
neous heat, mounts upwards in exceeding fine particles like fire, 
and fo infinuates itſelf not only into the inmoſt parts of the 
ſnail-ſhell, where, according to all appearance, the ſnail itfelf 
is almoſt conſum'd, but allo into the pores of the ſhell, and 
is there fix d and coagulated, fo that the whole ſnail is con- 
verted into a ſulphureous ſubſtance: This may ſeem ſtrange 
to ſome; but ſuch as are converſant in ſulphur, and know 
into what an unſpeakable yu number of {mall parts it can 
be divided by fire, may eafily conceive, into what a number-of 
bodies, ſulphur, being put into a fluid motion, can in the 
courſe of ou ages, infinuate itſelf; for as M. Leewenhoerk 
has been informed, theſe ſnails and other teſtaceous animals, 
which are found in the high mountains of Switzerland, have 
lain there ever ſince the deluge; and ſo, many of them by 
length of time become metallic bodies, or rather as M. Les. 
wenhoeck ſuppoſes, moſtly ſulphureous; now, in order to ſhew 
the exceeding ſmall particles into which ſulphur is divided, 
by fire, he prepared a little glaſs globe, repreſented by A BCD, 
Fig. 16. and therein at B he placed a ſmall particle of ſulphur 
about the bigneſs of a ſingle grain of ſand; and when the ga 
and the a air was 0 temperate as the air we d 
breathe in, he ſealed hermetically that part of the glaſs whi 

was open at E; and then blowing the flame of a candle upon 
the other part of the glaſs, where the ſulphur lay, till it evapo. 
rated into ſmoak; which for a ſmall ſpace of time was' carried 
about the glaſs in a circular motion, and after that the ſulphu- 
reous {ſmoke had ſubſided, and ſettled itſelf on the glaſs, he ex- 
amined it with a microſcope, and obſerved ſo many exceeding fine 
particles on the ſides of the glaſs, that no perſon could believe, 
that ſuch a ſmall grain of Calphur could poſſibly be divided in. 
to ſo many parts; inſomuch, that the ſmalleſt globules of 
this divided ſulphur could hardly be obſerved with one of ” 
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teſt glaſſes; and the largeſt globules lay round about the ſul- 
hureous matter, that was not quite diſſolved: He let the glaſs- 
globe lie ſtill about half an hour, and then viewing it anew, he 
vas ſurprized to find, that ſome of the ſmall globules of ſulphur 
that lay a little remote from the reſt, had formed themſelves into 
4 right line, and that four or five were placed lengthwiſe; and 
that ſome globules were ſo extended in length, that they touched 
each other; but ſome hours after, they were all united, and 
compoſed one ſmall body juſt like faltpetre, when joined to wa- 
ter it begins to coagulate; theſe inclinations or coagulations were 
the more ſurprizing, becauſe ſome of them were twice, others 
thrice as long, as — others that lay thereabouts; and juſt by 
theſe coagulated Jong particles there lay other ſulphureous ones, 
but none very ſmall: It is true, that in the fluid ſubſtances we 
laly fee, homogeneous particles do, thro' a ſecret inclina- 
tion, coagulate together; but how the particles of ſulphur, that 
ae glewed down as it were, to the glaſs, ſhould aſſemble and 
mite into one body 1s very ſurprizing, 
M. Leewenhoeck had a ſnail-ſhell as repreſented by K L MN 
0. Fig. 17. which was very heavy in proportion to its bigneſs, 
and ſeemed to him not to be quite whole, but that ſome part 
was broken off at LM; upon breaking it to pieces, it ſeemed to 
be full (excepting the ſlendereſt part of the tail) of a pale yel- 
lowiſh ſubſtance, that was viſible enough to the naked eye: M. 
Leewenhoeck to ſatisfy himſelf, about the ſaid apparent metal- 
Ine particles, put about a fourth part of the laſt- mentioned ſnail- 
hell into a glaſs, and brought it to ſuch a ſtrong fire, that the 
glas was juſt ready to melt; in this operation, he - ſeparated a 
eat deal of ſulphur from it; and when he took the remaining 
matter out of the glaſs, he obſerved that all the ſulphur was not 
ute extracted; for he diſcovered ſeveral ſulphureous particles 
jing in the remaining matter, which one would take for a black 
urnt earth; and they were divided from each other in oblong 
articles, each having diſtinct figures, according to the places 
bey were to poſſeſs; he ſealed up hermetically the glaſs, wherein 
te extracted ſulphur was coagulated, to the end that no moiſture 
r vapours might either get in, or eſcape out of it; and then 
wing thoſe ſulphureous particles, that had lain fartheſt from 
be fire, he ſaw, (tho? nothing thereof was perceptible to the 
iked eye) that the glaſs was covered with globules, juſt as if 
ne had ſpread a table all over with ſand ; and when he viewed 
ie {ame a little while after, he ſaw that the ſmall particles were 
wgulated together into irregular figures; and as he my 
| before 
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before, that the ſmall ſahphareous particles were faſtened to 
glaſs, now he ſaw an olvaginous, and watry ſubſtance, which 
might be called the ſpirit of ſulphur, drawn off together wit 
the ſulphur ; and that ſeveral places in the glaſs had no globulg 
and nothing to be ſeen but this oleaginous matter: He had al 
third ſnail-· hell, whoſe outermoſt part or ſhell; was as ſmooth z 
if it had been poliſhed; and when he view'd it thro' a mien 
cope, he obſerved that it was adorn'd with farprifing figures 
from which he concluded, ' that the luſtre or ſmoothneſs of th 
ſhell was occafioned by a long and frequent attrition thers 
againſt other hard bodies; as is to be ſeen in ſtones that are foun 
on the ſea-ſhorez which, by the frequent motion of the waves 
ſand about them, become very ſmooth and polifhed ; and it wi 
ſuch motions, that the fine figures in the ſhells are quite won 
out; this ſhell deictibed by Fig. 18. PQ R, he could break ye 
eafily with his fingers, and diſcover with his naked eye, that i 
was for the moſt part compoted of the above-mentioned ſhinig 
matter, as alſo full of ſulphur: He had alſo another fnail-ſhel 
repreſented by 'T'V W. Fig 19. which was alſo very ſmooth; and 
upon breaking that ſhell to pieces, what ſeemed to be ſo ſrrooh 
to the naked eye, did now appear with as many ſcratches, aif 
it had been tubb d with ſharp {and ; and this was like wiſe adorn 
with figures, that, were not diſcernable by the naked eye; a {mid 
part of which is repreſented by A BCDEF GH. Fig. 20. whid 
was raiſed a little above the other part of the ſhell, and ſom 
part was lower as B CD. R 
The above-mentioned M. Valtenier gave him a little body 
whoſe ſhape is repreſented by XI Zi. Fig. 2 1. which is alk 
found in «wt mountains of Sm²itzerland; and it ſeeming to it 
naked eye to conſiſt of three joints, he endeavoured to fepatat 
them from each other, in order to diſcover, if poflible, its inte- 
nal figure; and tho he attempted to divide it in the jointed pam 
with a ſharp ftee], yet he could not compaſs it, but broke it im 
irregular pieces, all which were ſo ſmooth and ſhining wih 
that the like never occured to him in any common-ſtone att 
moreover, it was more than ordinary hard; the beſt judgment 
M. Leewenhoeck could form of it was, that it conſiſted of fit 
arts; he laid the biggeſt piece thereof upon wood-coal, and 
— it gradually into a ſtrong glowing heat; in doing Herti 
which, at firſt ſome ſplinters flew away; and he could not pet 
ceive, that there was any ſulphur in it; whereupon, he droppel 
it into a ſmall copper - veſſel, wherein was a very little water, 


ſee, whether that would feparate the parts, in order the m_ 0 
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diſcorer the homogeneous particles; but, inſtead of doing ſo, 

: divided into a vaſt number of unſpeakably ſmall white particles, 
4 which may be call'd a chalky ſubſtance; as ſoon as this chalky 
matter was ſeparated, he obſerv'd a film or ſcum upon the water, 
which he ſuppos'd to be the coagulated falts thereof; he took a 
Ittle of the 1a1d water from under the ſcum, and poar'd it upon 
clean glaſs, and viewing it preſently after, he diſcover'd to his 
great ſurpriſe, tuch a vaſt number of clear and tranſparent falt 
particles (ſeveral of which were fo fine and ſlender, that they 
tem d to have but one circumference) and of ſuch various and 
different figures, that there was no tracing them; and they were 
fo very ſmall, that ſeveral thouſands of them together could not 
equal the magnitude of a ſingle grain of ſand ; and foratmuch, 
„ a great many of them were long, he 1magin'd that that figure 
night be peculiar to them; and that all the reſt had only aſſum'd 
a —— which might be determin'd, by the different 
manner of their uniting or coagulating in ſeveral places; he let 
the water ſtand a few days upon the chalky ſubſtance, till it was 
all evaporated, and then he diſcover'd a great number of very 
ſmall ſhining particles, lying at the botggm of the above copper- 
jeſſe]; all which he took out as clear as he could, and — 
them on three ſeveral clean glaſſes, and then viewing them with - 
a microſcope, his ſurpriſe was ſtill greater; for he oblerv'd, not 
ly different figures, but that no two of them were alike ; but 
il of them were as clear and tranſparent as cryſtal; yea, ſome 
of them had as fine and regular points as a wrought diamond, 
tho above a thouſand times ſmaller than a coarſe grain of ſand; 
mongſt others, there appear'd to him ſuch a triple-jointed body, 
js 1s repreſented by X IZ Fig. 21. which he allo endeavour'd 
0 ſeparate by its joints, but in vain; he alſo laid this upon 
ood-coals to make it glowing hot, as he had done the other, 
but a good part thereof flew away, when it was but juſt warm; 
nd as it began to be hotter, it flew fo about, that had he proceed- 
d farther, he could have 1av'd none of it; whereupon, he took 
i plaſs-tube above a hand's breadth in length, and hermetically 
eal'd at one extremity, into which he put what remain'd of the 
lovementioned figure; and then heating that extremity of the 
oe, the {aid matter burit with great violence into ſuch ſmall 
articles, that ſeveral of them ſeem'd as fine as meal or flour; 
ad if he had not ſtopp'd the open extremity of the tube with 
ls finger, moſt of this diſſolv'd matter would have forced its 
ay out; afterwards, he put the ſaid tube into a glowing heat, 
Vor. IV. 10 A a a when 
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when he obſerv'd, that a great deal of thin watry vapours wert 
extracted from the reſt of the aforeſaid ſubſtance ; and 

viewing the ſmall particles that were on the infide of the glaſ 
he ſaw a great many very thin ſcales, ſome of which had right 
angles; and all of them ſeem'd to be compos'd of ſuch ſmall par. 
ticles, as ſine ſand appears to be to the naked eye; he took the 
aforeſaid matter out uf the glaſs-. tube, and placed it upon x 
wood-coal, in order to put it into a greater heat; but, as ſoon a 
he had put 1t on rhe 8 {mall particles flew away ſo faf 
that he was obliged to put it into the tube again; and after hay. 
ing made it red hot, he pour'd it out of the tube into the water; 
but the heat was not o great as to make it turn into a chalky ſub. 
ſtance, excepting a lan piece, no bigger than a pin's head, 
which he heated again without flying or breaking, and dropping 
it into the water, it diſſolv'd into a chalky ſubſtance; he had f:. 
veral ſuch like particles, but much imaller, conſiſting of fir 
joints or ribs, which are allo found upon the mountains of Sir 
Serland; he ſlit this particle, repreſented by IK Fig. 22. thr 
the joints, but he could not do it ſo nicely, but that a ſmall pier 
of another joint ſtuck ze the Jargeſt; whereby, he could not < 
perfectly diſcover the rote like figure, as repreſented by I; he 
alto laid theſe flit particles upon wood-coals, intending to heat 
them leiſurely ; but they flew about 10, that had he proceeded, 
there would have been none left upon the coals ; wherefore, he 
alto put them into a glais-tube, as before, but without any other 
ſucceis, tho? he held the tube and the aforeſaid matter in it; fir 
in the flame of a candle, that it might be leiſurely heated; and 
by this means it was diflolv'd in ſuch a manner, that it ſeemd 
to be nothing but a powder ; and in this operation there was fone 
moiſture exhal'd; from this ſurpriſing burſting, and that ino 
ſuch imall pieces, he concluded, that a great many watry pat 
ricies were jut up in this matter; and that theſe particles were 
10 ſtrongly united, and were, moreover, of ſo tenacious a {ub 
ſtance, as did not admit of the leaſt evaporation of moiſture; 
and that theſe watry particles, being rarified by heat, requirda 
larger ſpace, and ſo occaſion'd the burſting of the ſaid matter; 
he ſet the {aid tube with the powder in it over 1o violent a heit 
that it was ready to melt; and immediately after, he pour d tht 
powder into water, but it did not become a chalky ſubſtance; 
and afterwards, decanting the water into a clean lata be 


obierv'd, that it was — — with ſalt particles; in this pe. 
ration he jaw upon the ſides of the glais a great number of 2 
ceeaing 


RoYAL SOCIETY. 371 


ceeding thin particles like IK Fig. 22. and fuch as were the 
thinneſt now appear'd juſt as the ſmall pits an the outſide of a 
thimble do to the naked eye. . | 

Fig. 23. NO repreſents one of the ſmall ſplinters that burſt 
in the fire, as it appear'd before a microſcope; this ſplinter was 
{ narrow, that it had but three rows of little pits or holes, which 
were all three no broader than a hair of the head; and the holes 
in ſome other ſplinters were till ſmaller: From theſe diſcoveries, 
M. Leewenhoeck was led to confider, whether there had not 
been ſome matter ſhut up in each of theſe holes, which being 
arified by the heat, poſſeſs' d a larger ſpace ; but all being cloſe 
ſhut up, and having no paſſage thro' the pores, occafion'd thoſe 
bodies, repreſented by I K Fig. 22. to burſt into fo many thou- 
and pieces. 5 

M. Vallenier gave M. Lee wen hoeck two little dloe, as repre- 
ſented by L M Fig. 24. adding, that ſome people ſaid they were 
fone, others bone ; and that they were found deep under ground 
in Switzerland, and in great numbers, in a place where there 
had been formerly a Roman camp; and that the Swz/5 were of 
opinion, that the Roman ſoldiers, whilſt they were encamped 
there, made uſe of them in play; M. Leewenboeck ſtruck ſeveral 
blows with a hammer on one of theſe dice, which indeed made 
holes in it, but without breaking it; whereas, had it been ſtone, 
it could not have withſtood ſo many blows; at laſt, cutting off 
ſome ſmall bits, and making them glowing hot in the fire, he 
obſery'd, that it was black, as bone is, when it has nat lain lon, 
therein, and white when it has lain longer; in bis laſt viewing of 
it, he was ſtill the more confirm'd that it was bone, for he could 
then diſcover the pores of a bone; yet, he ſuppoſes that it could 
not be an ox · bone, becauſe the pores were ſmaller. 


Experiments about the Motion of Pendulums in Vacuo; by 
Mr. Derham. Phil. Tranſ. N“ 294. p. 1785. 
R. Hauk sbee made an experiment to diſcover the diffe- 
. rence between the vibrations of Pendulums in Vacuo, and 
in air; the movements he tried with, were an eight day clock 
vibrating ſeconds, and another half ſecond movement of Mr. Der- 
tan's; the Pendulum of this latter vibrated 3, of an inch on 
each fide farther in Vacuo, than it did in the free air; and went 
leren ſeconds ſlower in 20 minutes, than the other; but in the 
open air it went in 20 minutes, only three ſeconds and a half 


lower than the other Pendulum. 
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Mr. Derham himſelf tried this experiment with the follow 
inſtruments; as an air-pump of Mr. Hawksbee's; the aforeſaid 
{mall movement, with a Pendulum of about 10 inches, vibratin 
half ſeconds, and driven by the power of a ſpring; this inftry. 
ment was commodious, not only for being eaſily fitted with a n. 
ceiver, but alſo for vibrating half-ſeconds very nicely ; and alſ 
becauſe its vibrations were equal; the laſt inſtrument was a y 
well regulated month-piece, yibrating ſeconds, with tolerable ex. 
actneſs: The reſult of ſeveral repeated experiments was, that the 
vibrations in Vacuo, as before were always larger, than in the yn. 
exhauſted receiver; at firſt, after Mr. Der ham's little movement 
was newly clean'd, the vibrations were above +, of an inch larger 
than in the free air; but afterwards (he ſuppcſes from ſome of th 
fou'd 01] .of the pump ſparkled on the wheels, in letting in the 
air, whereby the wa of the ſpring on the pallets was weaken) 
as the vibrations in the unexhauſted receiver were a little co 
tracted, 10 in the exhauſted receiver they were more contrafted, 
and only about o, 25 of an inch larger than in the free air: The 
alteration in time, which this difference of the vibrations pro. 
duced, was conſtant, only about two ſeconds in an hour flower 
in the exhauſted, than in the unexhauſted receiver; for, if i 
four, five, or more hours going, the two Pendulums did not way 
3 Of a ſecond in the open air, or when the unexhauſted receive 
was put over the little movement; yet when exhauſted, the hal 
ſecond movement would in ſeveral hours going, loſe in even 
experiment at the rate of two ſeconds in every hour; in order 
to obſerve what alterations would ariſe from 2 the vibr- 
tions; he therefore, by opening and ſhutting the pallets, cad 
the vibrations in ſome experiments to be as large as the receim 
would bear; in others, to be as ſhort as poſſible, always adult 
ing the Pendulum to vibrate half. ſeconds nicely in the air; but 
ſtill the ſucceſs was much the ſame, or the difference was ſcarce) 
perceptible ; only Mr. Derham imagin'd, that when the Penis 
lum vibrated but a little way from be perpendicular, the vibe 
tions in Vacuo were not ſo much enlarged, as when it vibrated i 
a larger arch: In all theſe experiments, repeated divers tima 
with the ſame ſucceſs, he had reaſon to think that the vibration 
were enlarged in Facuo by the vaſt rarefaction of the medium 
only, that perhaps the different ſtate of the air might alter the 
force of the ſpring, which drove the movement; to be fatisfed 
about this, he put a well adjuſted pocket watch (with Dr. Hook 
Regulator; i. e. the common ſal] ſpiral ſpring to the ballance 
in Vacuo; and after ſeveral trials, at the ſame pitch of the ſpring 
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he did not find the leaſt alteration in the watch's going in ſeveral 
"7 hours ; neither the ſprings, nor any other part of the watch 

ſeming to be in the leaſt affected by the Vacuum, the ballance 
N circumvolving, or keeping the fame turns, as in the open air; 
bot to be ſtill more certain, he tried what the ſucceſs would be 
by putting the half ſecond Pendulum into the receiver again 
and only exhauſting a part of the air; and accordingly, he left 
o more air than what kept the included mercurial gauge at about 
del fx inches high; the event of which was, that the vibrations 
„ere then not above 2 of an inch larger on each fide, than in 
MM the receiver unexhauſted; and the time loſt was, but about I a 
MI {cond in an hour, or 5 at moſt z and fo, according as the mercu- 
MY nal gauge was more or leſs high, he always found the vibrations 
WY larger or ſmaller, they gradually decreafing, according to the 
1 quantity of air re- admitted. | 
y From theſe experiments Mr. Derham makes the following re- 
LY marks. 1. That what Mr. Zoyle long fince obſerved (from a 
cock d piſtol going down as fiercely in his Vacuum, as in the air) 
oY may be hereby farther confirm'd; viz. that the air is not the 
WJ cauſe of the motion of reſtitution in ſolid bodies, as ſprings ; for 
uff it was, it would certainly have been diſcover'd in fo tender an 
TW inffrument, as a well adjuſted pocket watch, lying under the con- 
' ſtant influence of two ſprings. 2. As in Vacuo (where the preſ- 
0 fore of the atmoſphere is taken off) heavy bodies deſcend 
WE quicker than they do in the open air; ſo it may be obſery'd, that 
rr Perdulums move ſwifter in the exhauſted, than in the unex- 
+ bauſted receiver; that heavy bodies deſcend quicker in Yacuo, is 
a0 evident from the ſwift deſcent of the leſs heavy bodies; as cork, 
« WY the down of ſow-thiſtles, the lighteſt feathers, Sc. which do all 
i deſcend precipitantly, like a ſtone, in a tall exhauſted receiver; 
ue] and that the Pendulum, in the above experiment, mov'd faſter A 
„ Vacuo, is manifeſt from its vibrating but two ſeconds in an 
„ hour ſlower, when the vibrations were & of an inch on each 
+ fide, enlarged by the higheſt rarefaction of the air; whereas 
Mr. Der ham found by experiment, that nearly the ſame increaſe 
aof the vibrations, makes the Pendulum in the open air go fix or 
ns more ſeconds flower in an hour; he ſays, nearly the ſame increaſe ; 
"Wl becauſe it is ſcarcely poſſible to manage the pallets ſo nicely, as 
he BY to make the ſame vibrations as were in Vacuo. 3. Mr. Derham 
d queries, whether the variations of Pendulums, obſerved under the 
rl Equinoiah, and between the Tropics, do not ariſe as much, or 
*) Wy Pore from the rarity of the Medium, and the increaſe of the vi- 
„ brations conſequent thereupon? It is ſcarcely to be doubted, he 
be | | thinks, 
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thinks, that the air is mnch thinner, and finer near the Lin, 
than it is without the Tropics; and it is evident from the barg. 
meter, that, on the tops of high mountains, the atmoſphere gra. 
vitates leſs than nearer the center; and therefore (tho he approves 
of the notion of the decreaſe of gravity from the increaſe of the 
diſtance from the center of the earth, yet) he 1s apt to think, that 
this is not the only rcaſon of the phænomenon; therefore, he 
wiſhes that Captain Halley, when he oblerved, that his clocks 
went ſlower at St. Helena, than in England, had at the ſame time 
obſerved, whether the vibrations were not enlarged : It would 
therefore, be worth the while for ſuch as have an opportunity, to 
take notice, whether their Pendulums between the Tropics do not 
make larger arches, than in higher latitudes? As alſo, in what 
latitude they begin to alter? Whether the vibrations be greater 
near the Zine, than in any other part between the Tropics? Or, 
whether the greateſt increaſe be not always in thoſe places, where 
the ſun paſſes their Zenith? If the vibrations be found larger un. 
der the Line, or in any other part of the Torrid Zone; then it 
may be obſerved, how much larger they are, and in what pro. 
portion they increaſe or decreaſe, by approaching nearer to, 
prceving from the place of their greateſt increaſe > Allo, it may 
worth obſerving, whether Pendulums do not vary on the 
of high places, or in different ſtates of the atmoſphere, according 
as the mercury is high or low in the barometer? But then in this 
and indeed, in the former caſes, it is neceflary, or at leaſt very ex. 
pedient, that the movement be fo exactly well made, that the 
wer, whether weight or ſpring, do at all times exert the very 
me force upon the pads or pallets, which 1s very rarely met 
with; for, moſt clocks are apt to vibrate ſometimes larger, ſome- 
times ſmaller arches in 24 bours, according as the weight or ſpring, 
does more or leis exert its force on the work. | 


Animalcula on the Roots of Duck-weed;z by M. Leewenkoeck, 
Phil. Tranſ. N“ 295. p. 1784. 


1 the month of July M. Leewenhboeck cauſed ſeveral of thele 
weeds, as they were carried by the ſtream thro Deli, to be 
taken out of the water in an earthen pot; and taking ſeveral times 
_ view of — — 1 were __ = pe _ _ 
of that green ſtuff, they appeared as repreſented by | 

Plate Xl. Fig. 25. AB Chews the caſe or ſheath, into which 
the Ani malculum betakes itſelf, upon the leaſt ſhaking or ſtirring 
of the duck-weed, and then thruſts itſelf out again as far # 
B CF G, when at the ſame time appear the two little wheels te. 
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preſented by CDE F; in obſerving the motion of which, a per- 
ſon would be apt to take them for two real revolving wheels; but 
35 ſoon as he could place the Animalculum before his eyes, in 
ſuch a poſition as to view the little wheels, not partially, as here 
repreſented, but completely, and all at once, he was convinced of 
his miſtake in his former aſſertions; for now he plainly ſaw, that 
what appeared before to be two diſtinct little wheels was really 
one — the ſame circumvolution. 

Fig. 26. HIK LM repreſents the ſaid wheels, larger than 
they appeared to the ſight, wherein the rotation proceeds from H 
tol, and ſoon from I to K, and from K to LM: M. LZeewen- 
hoeck was at laſt fully ſatisfied about this ſurpriſing and regular 
phenomenon; foraſmuch, as having thrown away thoſe weeds (to 
the roots of which the aforeſaid Animalcula adhered) and made 
his obſervations on feveral others, he found the ſame appearance 
every time, only with this difference, that the internal arches, re- 
preſented by K and M, in the ſaid Fig. were not near ſo much in- 
dented. During theſe obſervations, one Auimalculum appeared ny 
repreſented by NOPQRST Fig, 27; N that part of it, by which 
it was faſtened to the weed; this Ani malculum had its receptacle, 
or little houſe, repreſented by NO T, compoſed of ins bub- 
bles, which figure had not occurred to him before; when this 
Animalculum had thruſt that part of its body from O to P out 
of its caſe or ſhell, it extruded at the ſame time that ſurpriſing 
wheel-work that confifted of four round parts repreſented by 
PQRS in the ſaid Fig. three of which were to be ſeen very 
plain, but the fourth at T was almoſt hid from the fight; this 
wheel-work moved from P to Q, and from R to 8. 

Fig. 28. ABCDE FG HIK LM repreſents that inſtrument, 
that in Fig. 29. is for the moſt delineated by PQRS; and is 
ſhewn with a larger circumference than it really appeared to the 
fight, wherein was to be ſeen the ſaid teeth and wheel - work move 
from A BC to D, and from D to EF G, and in that manner per- 
form its whole re volution; at the leaſt ſudden touch of the Ani- 
nalculum, it preſently drew the wheel work into its body, and 
then its whole body into its caſe or ſhell, ſo that nothing could be 
ſeen but a kind of horn, as NO T. Fig. 27. wherein it hid it- 
elf; but it quickly thruſt forth that part of its body repre- 
ſented by OPQ RST, and then the rotation proceeded as Ny 
Now 1f any ſhould be inclined to make this experiment, he muſt 
take care to chuſe out duck-weeds that have long roots; for, 
M. Zeewenhoeck never obler ved any of theſe Auimalcula * the 
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ſhort roots of young weeds; nor indeed, 1n the large roots, when 
once they are covered with a rough matter, and tend to decay, at 
he has ſeen a great many in the beginning of Auguſt; and he hy 
examined more than 25 roots, without meeting with any of thele 
 Hrnimalcula thereon; as alſo, on the contrary, he has ſometimg 
found three of them upon one weed: Moreover, in one of hy 
glaſſes, where M. Leewenhoeck had ſhut up a weed with its root 
there was an Animalculum the third part of an inch long, and 
ſomething thicker than the ſmall root of the duck · weed; the 
body of which was for the moſt part tranſparent, only, there wy 
a gut, or iateſtine, that ran thro' the whole length of the body, 
and was wriakled, or ſhrivelbd up in ſeveral places; and as it 
came towards the head, it became rounder and thicker, which he 
ſuppoſed to be the maw or ftomach ; this gut was full of aliment 
taroughout, which the Auimalculum had gathered either fron 
the roots, or.the excreſcent particles round about ; and foraſmuch, 
as the upper part of the head was provided with a long and 
pointed horny ſubſtance, like a ſturgeon; ſo likewiſe was the 
mouth inwards, and joined to the extremity of the belly; the 
ſaid gut being filled with aliment, was in a continual motion, 
which he calls a pinching or twitching, in order to the attenuation 
or protruſion of the chyle; and had not the guts been thus full d 
aliment, which hindered its tranſparency, he would have ſeen al 
the Vertebræ of the back-bone; the third day, after he had ſhut 
up the Animalcubun in his glaſs, he faw a long and flender lin 
worm, which he judged to be a thouſand times ſmaller than the 
aforeſaid Animalculum, which had inſinuated part of itſelf ino 
the body of the Animalculum ; and as far as it appeared to hin, 
the worm laboured to get all its body in; and next morning be 
diſcovered, that it had in a manner got quite in; and at night he 
could ſee nothing of it but a little bit ſticking out; and then he 
could fee, that in the place where the worm had inſinuated itſelf, 
the Animalculum was partly without any aliment, or motion; 
whereas, there ſtill continued ſome motion above and below that 
place; upon the fifth day after, he ſaw another worm attempting 
to get into the body of the Auimalculum; upon which it made: 
great ſtir with its body, and fo ſhook off its enemy; and preſently 
after be ſaw no motion inthe guts; ſo that he concluded, that the 
death of the Animalculum was approaching; after which it abar- 
doned the root of the duck-weed, and placed itſelf on the fide of 
the glaſs, and in a little while after, he ſaw it lie dead at the 
bottom ; from hence he firmly concluded, that the death of the 
Animalculum was occaſioned by the worm's piercing mn 
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body, whereby the guts were wounded in ſuch a manner, as to 
be deprived of all motion; among ſeveral ſorts of ſmall Auimal- 
:u/a, he obſerved three, whoſe bodies were about as thick as a 
hair of the head, and 10 times as long; theſe Animalcula were 
ſo tranſparent, that at firſt he took them for empty ſkins; for he 
could ſee nothing but an exceeding ſmall part thereof about the 
head, and the hinder part of the body, which was not tranſparent ; 
nd what he judged to be the bowels, was a ſmall part of it in- 
clining to a yellowiſh colour; and they had on the fore-part of 
the head, as it were, two very crooked claws, and on the hinder. 
part of the body ſeveral tranſparent hairs; he obſerved theſe 
Animalcula ſeveral days together, and he always ſaw, that they 
moved their bodies very nimbly in a ſerpentine motion, and as it 
were in an inſtant of time, and ſo moved about from place to 
place; and as often as he viewed them, he could never find, that 
they ſat ſtill on the roots of the dack-weed, or on the fides of the 
plals, but were continually * rg in the water; afterwar 

when he viewed them again, he could or gv. the le 

motion, either internal or external, in their bodies; but he ob- 
ſeryed, that ſometimes they ſubſided in the water, and then 
emerged again, but very leiſurely; which appeared ſurpriſing to 
him; becauſe, as he ſaid juſt now, he could not diſcover the 
caſt motion in their bodies; tho' he does not doubt, but that 
their is ſome motion, be it never ſo ſmall, in a body, which in 
the ſpace of two or three pulſations, {hall one time fink to the 
bottom, and then emerge to the top; for it is impoſſible to ſer 
an inanimate body in water in ſuch a poſition, that it ſhall nei- 
ther fink quite down, nor emerge quite up to the ſurface; and 
tho we could find a body (which M. Zeewenboeck thinks is not 
tobe done) that ſhould be preciſely of the fame weight with the 
water, yet it would not keep the place in the water which was 
bit affigned it; for, according as the water, into which you 
por that body, would decreaſe or diminiſh in heat, that fame 
water would proportionably take up more or leis ſpace ; and con- 
quently, the body that was placed, ſo as that it could neither 
entirely emerge nor ſubſide if the water, for inſtance, ſhould become 
warmer and ſo take up more room, would immediately fink to the 
bottom: The only 3 therefore, that M. Leewwenhoeck can 
ave in this caſe, is that ſuch an Animalculum has tome air in its 
body; and that by ſqueezing and contracting itſelf, it can emit 
e bome of the Materia ſubtilis mixed therewith, by which it na- 
e {M'vrally ſubſides; and & contra, by dilating its body again, an 
equal quantity of the ſame Materia ſubtilis is let in; and thus 
„Vor. IV. 10. B b b the 
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the Animalculum, without ſtirring itſelf, will either rife q 
fink. 

M. Leewenhoeck was the more eaſily induced to aſſert what he 
formerly did about the Ani malcula faſtened to the roots of duck. 
weed, their having two diſtin& revolving wheels; becauſe he had 
diſcovered ſeveral Animalcula that protruded two wheels out d 
the fore-part of their bodies, as they ſwim, or go upon the fide; 
of the glaſs; one of which is repreſented by V W X, Fig. 2g; in 
ſummer he found this ſort of Auimalcula in 3 in the 
gutter- water, which had ſtagnated for ſome days in the ſmall pit 
or cavities of the lead; theſe Animalcula are gradually leſs and 
lefs, ſo far that 50 ſmall ones are not ſo large as a full prom 
Animalculum, big with young; in the month of October, 170, 
he cauſed the dirt of the gutters, when quite dry to be gathered 
together, and taking a ſmall quantity thereof, he put 1t into; 
Paper upon his deſk; upon a little of which he had often poured 

tled water, after it had ſtood till it was cold, to the end he 
might obviate any objection that ſhould be made, as if ther 
were living creatures in that water; for theſe Animalcula, whe 
the water runs off or drives away, contract their bodies into: 
globular or oval figure; after that the above-mentioned dry fub- 
ſtance had lain near 21 months in the paper, he put the remain 
der of what he had by him into a glaſs-tube of an inch diameter 
and poured thereon boiled rain-water, after it was almoſt cold; 
and immediately viewing the ſmalleſt parts, particularly, tht 
which ſubſided leiſurely to the bottom, he obſerved a great may 
tound particles, moſt of which were reddiſh, and they were cer 
tainly Animalcula; and ſome hours after, he diſcovered a fey 
that had opened, or unfolded their bodies, ſwimming thro the 
water, and a great many others that had not unfolded themſelves 
were ſunk to the bottom, ſome of which had little holes in thei 
bodies; from whence he concluded, that the little creature called 
the mite had been in the paper, and prey'd upon the aforeſaid 
Animalcula; next day he ſaw three particular Animalcula lwin- 
ing thro' the water, the ſmalleſt of which was a hundred time 
more minute than the aforeſaid ones; ſo that it is ſurpriſing, that 
theſe ſmall inſects can lie 21 months dry, and yet live; anda 
ſoon as they are put into water fall a ſwiming, or faſtening thc 
hinder parts of their bodies to the glaſs, and then protrude thelr 
wheels, as repreſented in the Figure; in the month of Sepremier 
he put a great many of the laſt- mentioned Animalcula, into 
wide glaſs- tube, which preſently placed themſelves on the fide 
thereof; whereupon pouring off the water, he then Wer — 
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{reral Auimalcula to the number of 18 or 19, lay by each other 
in the ſpace of a coarſe grain of ſand; all which when there 
remained no more water, cloſed themſelves up in a globular fi- 
ure; ſome of the bodies of theſe Animalcula were ſo ſtrongly 
Fed up, that one could ſee the wrinkles in them, and they were 
of a reddiſh colour; a few others were fo tranſparent, as if they 
had been little glaſs balls, that if you held them up between your 
eye and the light, you might move your fingers behind them, and 
le the motion thro* their bodies; after that theſe Auimalcula 
had lain thus dried up for a day or two, in an oval or globular 
form, he poured ſome water into the glaſs-tube, whereupon they 
reſently fink to the bottom; and after the ſpace of about half an 
— they began to open and extend their bodies, and getting 
clear of the glaſs, to ſwim about the water; excepting only, two 
of the largeſt that ſtayed longer on the ſides of the glaſs, before 
they fretched out their bodies, and ſwam away; y M. Lee- 
wen hoeck had poured the water from them, in order to. fee, how 
they brought their bodies into the above-mentioned. orbicular 
form, viewing two of the largeſt of theſe Animalcula with a mi- 
croſcope, he obſerved, that in the ſpace of a minute they ſtretch'd 
out their bodies ſeveral times to an extraordinary _—_ and 
thrice opened the hinder part of their bodies, and voided their 
Fzces, which in the little water that remained about them, were 
1 into ſmall pellets, before they aſſumed their round 
ure. 

the dirt and filth of the leaden- gutter was quite dried 
up, he took a handful thereof, and laid it on a glazed earthen 
diſh, in order to preſerve it; this foul ſtuff when dry is as hard 
as clay; fo that the mites cannot come at the Auimalcula that 
are thus doubly ſhut up; upwards of 21 months after, he took 
lome of this dry ſtuff, and infuſed it both in cold water that had 
been boiled, and in rain-water newly fallen; whereupon the 
Animalcula began to ſhow themſelves, and that in great numbers; 

and ſoon after there appeared two ſorts of much ſmaller ones. 
Several perſons converſant in tillage and grazing aſſur'd M. Tee- 
wenhoeck, that they had never known ſuch a plentiful year for 
graſs, as alſo for peaſe and beans, as was the ſummer cp, the 
great ſtorm in November 17503 (which M. Leexwenboeck aſcribes 
to the ſea-water being carried by the ſtorm over the meadows and 
orchards) and particularly, one that fattened Daniſh oxen, told 
M. Leewenhoeck, that he had a piece of ground, on which he 
ed 26 oxen 3 and that if he had turned 26 more into the ſame 
paſture, there would have been =_ enough for them; and that 
B 2 c 
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he bad never ſeen ſo much graſs before; and the oxen were at 
exceeding fat. 


Obſervations on ſtaining the Fingers, with a Solution of Silve 
in Aqua Fortis; by the Same. Phil. Tranſ. N' 293 
P- 1794 
Leexwenhceck took 24 ounces of mix'd metal, and put 

ting the ſame into Aqua fortis, he ſet it on a ſand heat; 

and there being a defect in the glaſs, it crack d; by which mean 
ſome of the Aua fortis, which was impregnated with filver, 
run into the ſand, and he does not know, but he might alſo han 
loſt gold therein; he got together as much of, this ſand as wa 
wet; and tho' he took all imaginable care, that the wet ſand 

Mould not ſtick to his fingers, yet he ſaw that the tips of then 

were ſtained, fo that with his naked eye he could fee a diſcs 

Jouring of the ſkin; and as this happened in the evening, he 

waſhed his hands in common water, and next mm he ſaw, that 

the tips of moſt of his fingers were black; he then took ſome 
freſh butter, to get the blackneſs off his hands and fingers, by 
how hard ſoever he rubbed them with the ſaid butter, it had no 
manner of effect; he afterwards took ſome ſoap, but all in vain; 
he rubb'd his thumb on a grind-ſtone with water and ſand, which 
leſſened the blackneſs a little, but did not take it quite off; the 

third day looking very attentively upon his black fingers, he u. 

ſolved to cut off ſome thin ſcales of the ſkin, no bigger than 

fourth part of his nail, to ſee if he could get any filver out of i, 

that was perceptible ; he laid theſe pieces on charcoal, ſuch as 

uſed by the gold and filver-ſmiths, and blowing very gently with 

a pipe, the flame of a candle upon the ſaid ſmall particles d 

ſkin, which frying in the flame, a great many bubbles of ar 

aroſe in them; and at laſt, driving more fire thereon, the {kins 
were burnt, and the particles of filver, with which they were in. 
pregnated, remained, being melted into round globules, inſomuch 
that he judged that 1000 of the ſmalleſt could not form one ary 
globule; and narrowly viewing ſome of the largeſt, he could 
that they conſiſted of a great number of ſmall globules, which 
the fire was not ſtrong enough to diſſolve into a perfect round- 
neſs; theſe aboveſaid filver Slobules were not ſo large as to be 
ſeen with the naked eye; he repeated this operation the fourth 
day, _ his hands had been ſo ſtained, and that with the ſame 
cceſs. 
Plate XI. Fig. 30. ABCDEFGH I, repreſents the afore- 
faid filyer globules, as they appeared thro' the microſcope, and 
4s 
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4s they were joined to each other in melting; from whence it ap- 
ars, that the fire was not hot enough to form them all into one 
lobule, and they were no bigger than a coarſe grain of ſand. 

Fig. 31. KLMNOPQ 110 repreſents ſome ſilver globules, 
which were melted in the fire, in the ſame form; and which alſo 
ame out of a ſmall piece of ſkin, no bigger than the fourth part 
of his nail; that round part marked K LM, was allo ſurrounded 
vith a great many ſmall bubbles, that were all melted, but not 
fcompleatly as to be joined in one. 

M. Leewenhoeck's middle finger, had a ſort of ſwelling that 
ſmarted when he ſqueezed it, at that place * which the 
leaned when he wrote; therefore, cutting off the ſwelling, and 
newing it with a microſcope, he found that there was a ſmall 
wundneſs in the place, which he looſen'd as much as he could 
ith a ſharp needle, and laying hold of it with a pair of rweezers 
he pulled a Jong particle out of the ſkin, about the thickneſs of 
a lender pin, and about 10 times as long as its diameter; it ter- 
minated in a point, and had at the root ſome ſmall veſſels or 
reins, out of which he perceived, that it received its nouriſh- 
ment; into the cavity of the ſkin, whence the ſaid thorn- like 
particle was extracted, he thruſt a little bit of Roman vitriol, and 
then he dropped a little water on the vitriol, that it might diſ- 
flve, and Kill the roots from whence this thorn-like particle 
ſprung; and tho? he repeated this ſeveral times, yet it grew in a 
kw days again; hereupon he took ſome Aqua fortis, and letting 
a {mall drop thereof fall into the cavity of the ſkin, 1t was no 
ſooner there, than it ſeemed as if it voiled, which was occafion'd 
by the air bubbles that endeavoured to force their way out; as 
loon as the Agra fortis had penetrated to the ſenſible part of the 
ſkin, it ſmarted a little, whereupon, he poured fome common water 
on the place to weaken the hong wr but quickly after the 
thorn-Iike particle increaſed as before; he took Agua fortis a 
cond time, and let it lie ſo long on the ſkin, that it ſmarted 
more than it did before; and ſince that time he did not perceive 
that particle to grow any more. | 

M. Leezvenboeck had a linen-handkerchief ſtained by Agua 
ortis, impregnated with ſilver, with a black ſpot about the big- 
neſs of a ſhilling; after that this handkerchief had been waſhed 
6times, and lid to bleach, he cut out the black ſpot, and burnt 


It upon a bit of charcoal, and viewing thro a microſcope what 
remained, he found that it confiſted of ſeveral 1000 globules of 
ther, of an exceeding ſmallneſs. 
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Hydatides voided * Stool; by Dr. William Muſgrave, Phil be. 
ranſ. N® 295. p. 1797. ſhe 


1 N April 17504 Dr. Muſgrave was call'd to ſee one Mrs. Pe 
of Tiverton- toun; ſhe was about jo 2m of age, of a t 
der conſtitution, had a bad habit of body, and a fever the pr. f 
ceeding Candlemaſs, which continuing near three weeks, was a lj; 
length overcome by teſtaceous powders, alexipharmics, bu u 
chiefly by the Cortex; in this fever ſhe had ſour vomitings, adde 
4 a pain in her ſtomach, which continu'd a long time; and after the 
1 feyer, it was accompanied with a plentiful ſalivation, together M1, 
with Flatus's and pains in her fide, to an extraordinary degree, Wi. 
under all which the patient labour'd to the time of the Dr's ſe. 1 
ing her; about three weeks before his viſit, ſhe was ſeiz'd with: * 
Jaundice, and whilſt ſhe was taking medicines; viz. Pilule & c 
Decoctum ictericum Fulleri, for that illneſs, ſhe diſcharged f. II. 
veral bladders by ſtool, and continu'd ſo to do, ſometimes every; 
day, at other times once in two or three days, ever fince the firl Af 
diſcharge of this kind, to the time of the Dr's viſit; theſe hlad. WM... 
ders were of various ſizes; the leaſt that came off, was about the Hef 
| bigneſs of a large pin's head; the largeſt was equal to a pulla Her 
egg; they were alto of different colours; ſome were white, othen n 
more yellow, from the liquor contain'd in them, which was a for vr 
of jelly, like that of hart's horn, tinged more or leſs with fa, on 
fron; before the diſcharge of theſe bladders, there was, befida 
the ſymptoms already mention'd, a coldneſs and ſickneſs at her 
ſtomach, which was almoſt perpetual, with frequent inclination Wc 
to vomit, and hyſteric ſuffocations ; ſince that diſcharge, thele 
ſymptoms diſappear'd, and were ſucceeded by a ſorenels of d 
—— rt, as Coins had been torn there; the bladder [ 
were diſcharged without pain; ſeveral of them whole and cntir, xe 
one of which the Dr. ſaw, that was about the bigneſs of a larx ie 
all, or marble ſtone ; others were broken, and appear'd not unlike Wi, 
the empty ſkins of currants, gooſeberries and plumbs; one blad. Nene 
der only, and that a broken one, came away by vomiting ; bu 
to all appearance, it had been almoſt as large as a 00 ff. * 
the jelly thrown up with this bladder, and which in all lite 
lihood, had been contain'd therein, before it broke in comany 
was thicker and more fœtid, than what was found in any of tif 
other bladders; the number of thoſe diſcharg'd by ſtool was ver} Nit « 
conſiderable ; during the whole courſe of this illneſs, the patient Mah. 
was rather looſe than coſtive ; had no manner of appetite, adi, | 
ſeldom ſlept without an opiate ; the Dr. found her muc * n 
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0h, with a dead pale look, ſuch as argued her being w3 
ſhe had ſtools of an unuſual ſtench, and no ways natural; and 
ſhe vomited a great deal of cold phlegm. 


a WM The patient believ'd, that theſe bladders proceeded from her 
n-WMomach, and ſhe urged the following reaſons for her opinion: 
*. ror, 1. Had theſe bladders been originally in her bowels, in all 
a W1iclibood the purges (of which ſhe took ſeveral in the jaundice) 
ut WW would, as ſhe Rid have carried them off much ſooner. 2. From 
de almoſt conſtant pain of her ſtomach, and frequent inclination 
beo vomit, ever ſince her fever, to the time of diſcharging the 
e bladders. 3. From the rawneſs and ſourneſs of her ſtomach, 
ter the bladders were diſcharged. The Dr. thinks, that theſe 
* raſons may be efteem'd to have force ſo far, as to prove that 
ce, and perhaps a great number of theſe bladders proceeded 
con her ſtomach : There was no appearance in any one of theſe 
„ baadders, of ſuch an order of parts, or organs, as might ſhew 
dem to be inſets; nor upon examination, was there any animal 
lt WW ziſcern'd by the naked eye, in the liquor contain'd therein: The 
0 W:cdicines adminiſtred, after the Dr. was call'd in, were chief] 
e cc the vulnerary, and digeſtive kinds; that which did her mo 
rice (but it was after the bladders were — was the 
u tadure of myrrh and gentian in large, and repeated doſes, in the 
a poper vehicle; by the uſe of this medicine, from a very weak 
E oadition, ſhe recover'd her appetite, Cc. and was afterwards 
S perfectly well. 

er 

worms in the Heads of Sheep, &; My. John Thorpe. 
le Phil. Tranſ. No 295. mA J I 
he [* diſſecting the head of a ſheep, there was found in the cells 
"IL form'd between the Laminæ of the Os Frontis, a worm re- 
© preſented by Plate XI. Fig. 32. which was an Epode and ſeem'd 
Pp o be a ſpecies of the Eulæ, tho? very different from the common 


fort that breeds in putrid fleſh ; it was all of a fair pale colour, 
excepting its tail, which terminated a little obliquely in a plane, 
on which there were two remarkable black ſpots; beſides two 
mall white Cornicule ; its head was armed with a pair of black 
tarp and crooked Forcipes, which in contracting and dilating its 
body, it draws in and exerts at pleaſure ; with theſe, in — 
t takes hold of the ſurface of the body on which it moves; a 

* draws itſelf forward in pretty large, protuberant, and ſome- 
what Alattiſh Zoruli as in Fig. 3 3. fewer in number than thoſe on 
ts back, which ſwelling as relaxing alternately, ſeem'd inſtru- 
ntal to its motion, and to ſupply the place of feet; it * 
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of a clear, cryſtalline ſubſtance, and almoſt tranſparent; the 
membrane, that inveſted the cavity of the cells containing-thi 
worm, was very fat, and in moſt rm ſeparated. from the bone, 
the blood · veſſels appear'd turgid, and inflam'd ; whereas, the 
membrane of the oppoſite cells, which had no communicatio, 
with theſe, was thin, pellucid, adherent, and no ways preterny. 
turally affected. 5 
Mr. Bobart inform'd Mr. Thorpe, that three worms wen 
found lodged in the ſame parts of a ſheep's head, but in two dif 
tinct cells; the largeſt apart by itſelf, the other two in the adjoin 
ing cell; one of which was conſiderably leis than the other, 
agreeing in form with the abovemention d; of a whitiſh colo * 
in general, with the two remarkable ſpots on the plane of te 
rior part; but there was a ſhade of brown from the bac © 
the fides, eſpecially, in the older one, roundly turgid on t 7! 
back, and flat underneath, divided into ſeveral Aunuli, as thee tt 
animals generally are; at the extremity of theſe protube 
which ſerve inſtead of feet, there appear'd a little darkiſh brown 


ſh 

* 
ſpot on each fide or edge; as they faded and wither'd, m 
> walter to a light red — Phenecian colour, and diernebe th 
came brown. be 

Mouffer mentions worms yearly breeding in the brains of tag al 

goats and ſheep, eſpecially when fat, but ſuppoſing them to 2 

rally known, he gives no deſcription of them: unleſs fron Wl 
Benedictus & Matthiolus, that they are Eulis maximis equals, ll ® 
& ejuſdem cum illis forme; tho' the worms meant by both thele Ml © 
authors are not found in the brain, but as both agree, ſub Jinew Ml td 
in concavo circiter vertebram, quũ cervics innectitur Capu: © 
Avicenna, — the poſſibility of worms breeding in d= 
head, ſays expreſsly, mulroties naſcuntur in anteriore pam 
Capitiis ſuper locum qui eſt in ſtriftura narium; to which Jo 
bertus adds, ubi oves & capre dicuntur perpetuò vermes habert 
ut cervi in gutture : This plainly ſhews the diſtinct places dt 
their generating in the heads of ſtags and ſheep, as well as it de- 
ſcribes the particular cells, in which they are found in the 0) 
Frontis of the latter, 

Trallian relates a memorable ſtory from Mo/chion ; Dem- © 

crates the Athenian applying himſelf to the oracle at Delphi 
for the epilepſy, receiv d the following anſwer. 


' not 
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the Tranſlated into Zarin by Guinterius Andernacus, thus; 
bis De Grege ſume capræ majores ruris alumnæ 
* Es cerebro vermes, & ovis dato tergora circum 
the Multiplici verms pecoris de fronte revulſo. 
Denocrates not comprehending the hidden meaning of the 
2 oracle, referr'd it to — — who recollecting 
ee that the head of a goat, near the baſis of the brain, is naturally 
i. impregnated with worms, very ſagely unfolded the myſtery; ad - 
in. * him, in purſuance to Apallo's directions to procure one or 
« WJ three of them (for it ems it muſt be an odd number) by pro- 
wth voking the animal to ſneeze, and wear them about his neck in 
te. WY the tkin of a black ſheep, as an amulet: It is not to be imagin d, 
+ how worms ſeated at the baſis of the brain, where Trallian 
places them, ſhould be expell'd by ſternutatories; the words of 
ide oracle *Euprys amo- xopong, admit of a more favourable con- 
WI truction, and diſtinctly expreſs the cavity over the noſe ; from 
hence by a paſſage, that opens into the palate and noſtrils, they 
oi cafily be diſcharged by ſneezing; and by the ſame paſſage 
„bey may as eaſily infinuate themielves, when ſmall; or rather, 


be drawn up with the breath, when they are in the ſtate of eggs, 
and be depoſited in theſe cells; where animated by the vital heat, 
and nouriſh'd by preymg on the membrane, in which they are 
included, they may more probably occaſion the epilepſy in ſheep 
and goats, (a diſtemper Hippocrates obſerves to be frequently in- 
cident to theſe animals, tho' he aſcribes it to a different cauſe) 
than cure it in men: From hence, perhaps, we may be allow'd to 
account for thoſe various inſtances, given by medicinal authors, 
ot worms ejeted at the noſe by men and women; Benivenius, 
Fernelius, Zacutus Tuſitanus, Ronfſens, Trincavellius, Hil- 
danus, Baptiſta Codronchus, Tulpius Verzaſcha, and others re- 
„ble feveral cates of this kind; all agreeing, that they were at- 
fl tended with extreme pains in the head, Mania's Lyporhymies, &c. 
MO *Dich immediately ceas'd at their ejection. 
; It muſt be granted, that Ægineta, Gabucinus, Foreſtus, Bo- 
reltus, and particularly, Fulvins Angelinus, who wrote an entire 
„ diccurſe de Verme admirando per nares egreſſo, very rationally 
WM conclude, that the worms they treated of, proceeded from the ſto- 
mach or lungs, by their not being — with thoſe ſymptoms, 
nor affecting the head, as in the cafes related by the abovemen- 
non d authors; particularly, in that remarkable inſtance of Hol- 
lerius of a worm evacuated at the noſe, nullã tuſſi, nullo vomiru 
Vol. IV. 10 Cc ce | antes. 


um 2, = & - 


” © I -- 


386 MEMOIRS of the 
antecedente; which by the acute pain it produced, plainly Aiſcy, 


vered where it lay conceal'd. 

Whether worms may generate in the brain, or its integumeng, 
Mr. Thorpe will not determine; it is ſufficient, ſuppoſing it poſſ⸗ 
ble, that there is no paflage for them thence to the noſe, when 
they are often found, as we are aſſur'd by ſeveral credible au. 
thors; Angelinus & Alſarius d Cruce place them prope 30 
celatoria in ſtricturã narium; both ſeeming to imply that Sni 
which is more exactly deſcrib'd by Avicenna; and which is t 
be. underſtood of human heads, not thoſe of brutes, but only a 
_ by Foubertus : What terrible ſymptoms, as cephaled, 
deliriums, epilepſies, ſyncopes, convulſions, &c. a worm, with 


ſuch ſharp and piercing weapons may cauſe, by continually prey. ® 
ing, and . on a part ſo exquiſitely ſenſible, and — 4 


ſituated to the origin of ſenſation, as the membrane that inveſh *? 
the cavity of this Sinus, may be more eafily imagin'd tha 
explain'd. c 


Large Stones voided by the Urethra; by Dr. Bullen. Phil, " 
Tranſ. N* 294. p. 1804. Tran/lated from the Latin, & 


NE Thomas Olton, who lived in the county of Cheſbin, 

upwards of 98 years of age, being grievouſly afflicted vin 
the ſtone in the bladder, made frequent applications to Dr. Buller \ 
and other phyſicians for their advice, who us'd ſeveral medicines 
according to the exigency of the caſe, but all to no purpoſe; but 
at length (the patient having taken an exceſſive quantity of honey 
during his pain, to which — he himſelf attributed his delive- BY . 
rance) in one of his. molt ſevere fits, he voided by the Urerhrs 
two ſtones, of much the ſame ſhape and fize ; which bog joined 
together, the circumference one way was above three inches and 
2, and the other way three and &: An almoſt intolerable pain 
accompanied the voiding of the firſt ſtone, but ſcarcely wa 
there any at all felt at the coming away of the ſecond ; which wa 
owing to the Urethra being dilacerated by the former ſtone, 
whereby the latter had an eaſier paſſage ; both theſe ſtones form- 
ed only one 1n the bladder, = T7 + was plain from their tallyug 
where they were broken off. Schenkiyus in his Obſervat. cap. 
calculo veſice relates a ſimilar caſe, 
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An Experiment of firing Gun-powder, on a red hot Trou in 
21 3 jo 2 Hauſkbee. Phil. Tranſ. N* 295. 
p. 1806. 
i E red hot iron being included in a recipient proper for 
the purpoſe, and the air exhauſted (which was in about 
two minutes of time) the mercury then in the gauge ſtanding at 
29 inches and , a quantity of gun-powder was immediately 
made to deſcend upon the iron, which continued on its ſurface 
ome little time it went off; and then it was obſerved not 
to fire all at once, and the laſt of the quantity that did fo, ſeem'd 
to give the greateſt Aaſh; upon which the mercurial gauge was 
Served to T-Cend ſomething better than an inch, it rifing again 
1j of the ſame; and upon ſeveral repetitions of the like quantity 
of gun · powder (the factitious air being always firſt exhauſted) 
the appearances were very ſimilar; again, upon exhauſting the 
lactitious air out of the receiver, and the mercury being elevated 
in the gauge as at firſt, three ae of powder were made to 
leſcend upon the iron, whoſe exploſion as well as the air pro- 
duced from them, ſeemed to be in proportion to the quantity of 
powder, the mercury in the gauge then ſubſiding to 26 inches; but 
upon dropping fix quantities (the receiver being firſt exhauſted as 
before) which not deſcending all at once, but ſucceſſively as faſt 
2 poſſible, the quantities Nat firſt reached the ſtill ignited iron 
taking fire, by their flame made an explofion of the whole, at 
once | Hor up the recipient, tho the weight of air incumbent 
thereon was equal to 144 pounds and 4, reckoning the receiver at 
three inches and & in diameter (but yet it was ſomething more) 
which is a ſufficient allowance for the want of height in the mer- 
cury; the gauge then ſtanding at 29 and 4, inſtead of 30, from 
which the calculation is made; the gun-powder made ule of was 
the common glaz'd fort; and the weight of the fix quantities, 
which removed the recipient, with fo great a preſſure incumbent 
thereon, was but ſeven grains, each quantity weighing ſomething 
better than a grain; Mr. Hauksbee did not obſerve that the re- 
ceiver broke before it reached the floor; it was thick lind with 
ſulphureous aud nitrous ſteams, fo that the flaſhes of fire thro' 
the cloudineſs of the glaſs ſeemed very much to reſemble faint 
lightning; the contents of the receiver was equal to about 25 
ounces and 4 of water, allowing for the bulk of the iron and 
the pedeſtal, 


Y 
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An Experiment to try the Quality of Air produced from 
Gun-powder, fired in Vacuo Boyliano; by the Same. Phil. 
Tranſ. N“ 295. p. 1807, 


1 þ O be fatisfied, whether the factitious air of fired gun-poy. 
der is endued with any quality differing from common 
air, on December the 26th at noon Mr. Hauksbee included a ted 
hot iron in Vacuo, the mercury in the gauge then ſtanding at 29 
inches and ; upon dropping the firft quantity of gun. powder, 
by which is to be underſtood ſomething more than a grain 
weight, its exploſion made the mercury in the gauge deſcend 
about an inch, undulating but very little; the ſecond quantity 
being let fall, the mercury ſubſided about 4 of an inch; and ſo 
for ſeveral quantities following, it deſcended by pretty equi 
ſtages, till it had fallen about ſix or ſeven inches; and it was ob. 
ſerved, that upon each quantity fir'd, the undulations of the mer. 
cury increas'd ; but after it had ſubſided fix or ſeven inches from 
29 and 4, its ſeveral deſcents became leſs, very little or nothing 
exceeding 4 an inch, tho' the quantities fir'd were equal; but 
{till the undulations increas'd, and the exploſions — did 
fo too; till at laſt, the receiver ſeemed to be in great danger a 
being blown up by a ſingle quantity; the undulations of the mer- 
cury being then increaſed to fix or ſeven inches: Now, that 26 
quantities, or 32 grains had been fired upon the iron, and the 
mercury in the gauge fallen to 12 5, Mr. Hauksbee carefully ob- 
ſerved the gauge, which in ſeven minutes had aſcended two 
inches 3; the next five minutes it roſe but one 4 of an inch, and 
ſo leſs every five minutes ſucceſſively ; inſomuch, that in an hour 
and 17 minutes it had attained but to 21 inches, the iron not be- 
ing quite cold; at nine the fame night he obſerved the gauge 
and found the mercury elevated to 22 inches and 4 preciſely; 
next morning at nine it had attained to 22 and +, and fo it con- 
tinued all that day, the iron being then reduced to the tempe- 
rature of the external air; ſo that from 12 and 4 to 22 and? 
ſeems to be the weight or ſpring of heat equal to about I of an 
atmoſphere of air, which would preſs the mercury upon the up- 
per part of the gauge, but equal to fuch a degree of heat as was 
then contained in the receiver, when the gauge was fallen to 12 4; 
the remaining ſpace from 22 and + to 29 4 ls ſuppoſed to be fu 

plied with 4 air, and anſwers to about æ part of t 


whole contents of the receiver, which was equa] to 25 ounces 
and + of common water, allowing for the iron and pedeſtal; 
Mr. Hauksbee found that this air produced from gun-powder, 


was 
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was a ctuated by heat and cold, as common air is; for holding his 
warm hands upon the receiver, the mercury in the gauge would 
immediate ly deſcend, and riſe again when reduced to the tempe- 
ature of the external air; this he repeated ſeveral times with the 
like ſucceſs: What further occurs in this experiment, is why the 
exploſions of the like quantities of gun-powder ſhould be greater 
when refiſted by air, than in Vacuo, where nothing ſeems to hin- 
ler the extenfion of their flame? ? 


the vitrified Salts of calcined Hay; by Il. Leewenhoeck. 
Phil. Tranſ. N“ 296. p. 1856. 


R. Chamberlayne gave M. Leewenhoeck an account that a 

large hay rick on Salisbury Plain, after ſome reaking and 
mentation, took fire, and was wholly conſumed ; but that 
whereas the aſhes commonly lie looſe and ſcattered about, they 
were here condenſed into a firm, but very light ſubſtance, which 
was judged to be vitrified and calcined together by a particular 
heat, of which ſubſtance there were ſeveral cart-loads. 

M. Leewenhoeck viewing a piece of the ſaid ſubſtance which 
was tranſmitted him by Mr. Chamberlayne, he ſuppoſed, that this 
ntriied matter was moſtly fixed falts, which becoming fluid 
by the great heat, the vapours or maiſture that aroſe from 
the bottom of the hay, or the particles thereof, which were not 
jet vitrified, had infinuated themſelves into the fluid matter, 
ad that upon the diminution of the heat, the ſaid vapours being 
concealed and imprifoned in the vitrified matter, was the cauſe of 
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od W's lightneſs ; as we find by experience, that a very ſmall particle 
ue Wo moiſture, when rarified by — poſſeſſes a much larger ſpace 
xe- ban it did before: For further ſatisfaction, whether it was not 
x, voltly fixed ſalt, M. Zeewenboeck put about the bigneſs of a 
„aof this matter upon a piece of charcoal, on which he blew 


de flame of a thick candle, till the ſaid vitrified ſubſtance began 
o melt, and then he dropped it into a little copper- veſſel, wherein 
here was a very ſmall quantity of pure rain-water ; this matter, 
"th a little ſtirring diſſolved in the water like powder or brick- 
et; whereupon, he expected to find, that a great many ſalt par- 
as cies would incorporate themſelves with the water; after the 
er had ſtood ſome minutes, he ſkimmetl off ſome of the top, 
A placing it on $ or 10 ſeveral very clear glaſſes, and not above 
be drop of water on each, he ſaw, when the water was very near 
es WF'2porzted, a great many falt particles remaining of various fi- 
res; amongſt which there were ſeveral whoſe ſuperficies was an 
uct ſquare, a few others were triangular, and others again = 
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hexangular and long, which in proportion to their exceedin 


ſmallneſs, were very thick; ſo that they appeared to the nak 
eye, like little pieces of cryſtal, which was a very agreeable 


fight; he moreover, ſaw long particles, but very few, which te. 


ſembled the ſmall particles of 1alt-petre; he alſo ſaw ſeveral par. 
ticles which were broad in the middle, and narrow at both extre. 
mities; but he did not always ſee thoſe of this laſt fort, which 
were fo thin, that they appeared like ſhadows to his eyes; beſides 
the above-mentioned ſalt particles, there was a very great number 
of others, which were ſo ſmall, that he could not . their 
figure; but thoſe that were a little larger than the reſt had ſome 
ſort of figure; from whence he concluded, that the remainder 
was alſo ſalt particles; beſides, where he ſaw one of theſe large 
falts (which was no bigger than the thouſandth part of a coark 

rain of ſand) lie, he could perceive no others round them far 
the {pace of a hair's breadth; and as he could diſcover about the 
ſaid ſalt particles divers circles, which he judged to be coagy- 
lated ſalts, that by ſuch an acceſſion grew till larger and larger; 
he was confirmed in his opinion, that the ſmall particles were 
moſtly ſalts; M. Leewenhbozck took a ſmall _ of the abore- 
mentioned vitrified matter, which had been before in a glowing 
heat, ready to melt and putting it again into a ſtrong fire, when 
melted, it began to change itſelf into a globular figure, w_ 
ſeveral air-bubbles appeared one after another, forcing themlejve 
a paſſage, which ſhut up again after they were broken out; and 
this he continued till the matter became perfectly globular. 

M. Leewenpoeck asking a certain perſon who had a hay-rick, 
(containing upwards of 100 loads, and each load 1000 weight) 
burnt down, what there remained on the ground where it ſtood! 
Who anſwered, a light glazy ſtuff, very brittle, which upon 
walking over it cracked and broke under his feet, and upon put 
ting a little of it into his mouth, he could perceive a faltneb 


therein: This countryman told M. Leewenhoeck, that there i 


great danger of ſuch hay-ricks taking fire, if put up before the 
hay is dry; and he gave an inſtance of one, tho' it did not break 
out into a flame, yet it ſmoaked very much; and being pulks 


down, when they came to the middle of it, they found ſome d 
the hay burnt, and ſome part thereof was clear aſhes, together 
with a ball of vitrified matter; but he added, that the fire wi 


quenched as he ſuppoſed for want of air. 
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Inſects in the Bark f decaying Elm and Aſh-trees 
n Sir Matthew Dudley. Phil. Tranſ. No 296. p. Frogs by 


IR Matthew Dudley had tranſplanted divers elms, upwards 
8 of ſix — —— _—_ or the — _ or three years 
thrived very well ; but there ha ing a ver eaſon in July or 
Auguſt, 22 that 2 e — 1050 — 
ſhallow, and on pretty high ground, looked very fickly; its 
leaves became yellow, and began to fall off, which made him 
examine the bark with a knife; when he found, that the inſide 
thereof was not ſo green, but of a more reddiſh colour than the reſt 
werez and between it and the tree it was not ſo moiſt, the bark 
ſticking very cloſe to the wood ; but what was moſt remarkable, 
he diſcovered a great many ſmall black flies of the beetle-kind 
(having a hard caſe or membrane, under which their thin lon 
wings were contracted and thereby covered) between the bark — 
the tree; and viewing it more narrowly, he obſerved, that theſe 
flies had made their way thither by perforating the bark in a vaſt 
many places; and the holes were eaſily diſcernible on the outſide, 
which were as big as that a large pin's-head could enter them; 
he found ſome of the flies juſt entering, and which had not got 
quite thro' the bark; others, had made ſome progreſs between the 
tee and the bark, which appeared like a channel; Sir Matthew 
deſpaired of ever — the tree; however, he cauſed his 
ſervants to pour about two hogſheads of water thereon, and ſtir 
the earth about the roots, and bs {ome rotten litter thereon, to 
defend it from the ſcorching rays of the ſun; upon this, the tree 
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ck, Bi recovered again in ſome meaſure its verdure that year, and next 
0 year it yielded very good ſhoots, and fo it continued, till ſome 
i bor time after, that there happened a very dry ſummer, when 
POO Sir art he au obſerved divers of his trees look fickly in the be- 
or ginning of Auguſt, and particularly the above-mentioned one; and 


making the ſame tryal on them all, he found the bark ſtuck cloſe 
to the wood, with very little moiſture between them, and vaſt 
numbers of thoſe ſmall flies, which had pierced the bark in a 
25 many places; he ordered the earth about the roots to be 
volened as formerly, and about two hogſheads of water to be 
poured on each; and viewing them next morning, he found the 
vathde of the trees almoſt covered with bees, waſps, and large 
black flies, commonly called fleſh-flies, who were all buſy in 
licking the juice or tap (which ran plentifully out at every hole, 
tat the above · aid ſmall flies had made in the bark) which was 
kry glutinous, and as ſweet as honey; he again examined the 


bark 
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bark, between which and the wood he found it very moiſt, and 
all thoſe little flies either gone or drowned in their new habitz. 
tions, by the ſudden rife of the ſap ; and the {aid tree recovereg: 
Upon examining ſeveral trees that looked more fickly than the 
reſt, he found that there was hardly any greenneſs left in the 
bark, and that there remained no moiſture between it and the 
wood; but the bark ſtuck fo cloſe to the wood, that it could 
hardly be ſeparated therefrom ; and the bark throughout the 
whole tree was pierced by the aforeſaid flies; each of which made 
from the hole, where it entered a ſtreight perpendicular channel 
upwards, about two inches long or ſomething better, very littl; 
it at all, larger than juſt to more themſelves forwards in; forhe 
obſerved that all of them, if diſturbed, came out backwards; 
there were {mall channels, as cloſe to each other as they poſſib 
could, yet ſo as to be diſtinct, running horizontally all along c 
each fide this channel, at the extremity of every one of ab 
there was a maggot, exactly of the fame fize therewith, ver 
lively, whitiſh and almoſt tranſparent ; theſe trees tho” well wa 
tered, received no benfit thereby, but died: It is to be obſerve 
that there were none of theſe flies to be found tn ſuch trees whok 
leaves looked green and healthful ; the reaſon of which Sir Mx 
?hew ſuppoſes to be this, that whilſt there was a ſufficient mois 
ture in the earth about the roots, to ſupply the tree with a due 
quantity of ſap, ſo thin and diluted that it was proper and cap 
ble of being conveyed into the ſmalleſt twigs and leaf. veſſels, t 
leaves retained their verdure, and the tree flouriſhed ; but whet 
by reaſon of the dry ſeaſon, that ſupply failed, and the ſun per 
petually exhaled the thinner and more watry parts thereof, thi 
the bark, the ſap already in the tree became inſuffic ient in quan 
tity, as well as improper, by reaſon of its thickneſs, to ſupply 
enter into all thoſe ſmall veſſels; the leaves loft their gteenbeſ 
and fell off, and the ſap became thick and very ſweet (which i 
found it is not, when it is duly diluted, and when the tree! 


healthful) which invited thoſe flies to make their way to it, ade 
proper nurſery to bring up their young ones, which Sir Matth- cha 
takes thoſe little maggots to be; he alſo ſuppoles, that the egi d 
were firit laid in the large channel (and perhaps, regularly & he. 

fited at their proper diſtances, in the ſides thereof) and aft Ma 
how hatched, made thole ſmall channels themſelves, fince they af 
are no ways capable of receiving the old fly; and that the maggi Net 
is always found at the fartheſt extremity of the little channel] 20d 
and the reſt of it is quite filled with very ſmall particles, whit * 


when dry, become a fine powder; and Sir Matt he ſuppoſes 
t 
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v be either the excrement of the worm, or particles of the bark 
mound {inall by the teeth of the worm, ro make its way forwards, 
ed: and reccted as not being proper alument, or both; about the 
the niddle of O&ber he ſoun that theſe little white waggots, anal 
the wnkquently their channels, Which they exactly filled, were 
the gon n much larger, and had made their progreſs from the place 
ald Wy here they were firlt hatched, which was cloſe to, or 8 the 
the oer wood, almoſt to the very outſide of the ba*k of the elm, 
ade chich is uſually pretty thick; and in every one of thoſe perpen- 
well dicular channels above- mentioned, he found the mcther fly 
hing dead, for the molt part towards the entrance of the ſaid 
channel. | | 
From theſe obſervations Sir Matrhew Dudiey was led to vg 

ke fuel that lay on the ground in his yard; and in all hc fg 
which were felled Jaſt ſpring, he found that the bark thereof as 
s much perforated ; and that the fame mother-channe]s and 

little changels proceeding therefrom, were full af maggots, wh 
tadalſo made N way almoſt to the outſide of the hark; obſerying 
be elms that had la in much ger in the yard, and n of 
the bark, he found the ſame tracts both of the mother-flies ayd 
maggots ; and that at the extremities of almaſt all the channels 
farmed by the maggots, where they had ſubſiſted long enough to 
ame to perfection, the bark was perforated N. thro', by ahole 
jut the bigneſs of the channel, and nothing left remaining ut a 
kt of whitiſh pellicle, pretty tough, exactly of the colour and 
fze of the maggot, at the entrance of the OS ; and thexeſt of 
the forſaken channel was quite filled with what Sir Mart hetu 
calls the excrement of the Ing ggot: Then cam ming the aſhes 
wood, which had lain ſometime in the yard, it being young and 
is bark pretty ſmooth, he at firſt ſight perceived it full of ſmall 
hoſes, and upon ſeparating it from the tree, he found juſt the ſame 
ſart of work, as in the elm, and by the iame ſort of fly, havihg 
obſerved ſeveral of the mother: flies dead in their channels, as alſo 
the lame empty ſkins or membranes at the extremuties of the other 
channels; only with this difference, that whereas, in the elm all 
the — ls were perpendicular, and the maggot- channels 


horizontal, hexe in the aſh it was juſt the contrary ; this Sir 


Matthew' took at firſt to be accidental, and peculiar to that piece 


of vod; but upon examining upwards of 100 pieces of diffe- 
rent trees, and felled at different times, he found that it held ex- 
acly true in them all; he obſerved ſeveral oak and maple trees, 
lome of which had been felled in run and others in tummer, 

| D « and 
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and the bark remaining thereon, but he could find no ſuch thi 
in either of them. | 

Plate XII. Fig, 1. repreſents the bark of the aſh. Fig, 2. U 
bark of the elm. Fig. 3. the worm as bigzas the life, lying on! 
back. Eig. 4. the mother. fly as big as the like with its belly upward 
Fig. 5. and 6. the worm — fly with their backs upward 
Fig. 7. and 8. the worm magnified. Fig. 9. the mother-f 


magnified. 


A Leaden Coffin found in a Roman Purying-place, ne 
rs by Mr. Ralph Thoresby. Phil. Tranſl. N* 4 
P-. 1864. ++ \ + 

KL York, without Boutham-bar, was found in the Rom 

N bury ing ground, a remarkable leaden- coffin, which by 

circumſtances ſeems to have been for a perſon of quality; it 

nine foot deep in the ground, whereof fix were = and three 
black earth; the leaden-coftm which was about ſeven foot long 
was incloſed in a vaſtly ſtrong one, made of oak-planks, abo 
two inches and + thick, which beſides the rivettings, were tac 
ed together with brags, or large iron-nails, ſome of whil 

Mr. Thoresby pulled out of the planks and had them by hin 

they were four inches | the heads not die-wiſe, as lar 

nails now are, but quite flat, and an inch broad; he alſo h 

another nail ſomewhat different, being 4 an inch broad, a 

thin, ſomewhat in the form of a wedge, the head was not rout 

as the others, but ſomething like the modern draw-nails; | 
theſe old ones were generally ſquare, the four fides being of 
equal breadth ; ſeveral of them were almoſt conſumed with 

the outſide of the planks was rotten, but the heart of the 
was ſound, and the lead was very freſh and pliable; where 
one that was found a year before this (whereof Mr. Thoresby hi 
alſo a ſample) was brittle and almoſt entirely conſumed, havi 

had no planks to defend it; but what was moſt ſurpriſing v. 

that the bones ſhould be entire, tho* probably interred 150 

-_ ago; for it is above ſo many centuries, fince the cuſtom 
urning gave place to that more natural one of bayey the 

dead, which according to M. Murer, was re-introduced by t 

Antonines, 2 
Mr. Thoresby had a thigh bone, which was exceeding ligt 

as alio a lower jaw-bone, which had all the teeth ; but tho'ti 

bones were light, the double coffin was ſo heavy, that they v 

obliged to drag it out of its old dormitory with a team of 
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riments on the production and propagation of Light 


Phil. Tranſ. N“ 296. p. 1865. By” 
Exp. I. M R. Hauksbee having provided a dark room, drew 


Phoſphorus, which became immediately luminous in the o 


ter a receiver, after ſome few exhauſtions, the undulation ceaſed, 
but the luminous quality appeared to be in a great meaſure in- 


kſtly brighter; and ſo continued, till on the admiſſion of air 
while; but upon the repetition of the experiment, the gentlemen. 


briſk, or ſo vivid as at firſt, | 
Experiment II. To two or three pieces of eee in a 
ats diſh was added a ſmall quantity of oil of vitriol, 
liquium, and oil of cloves, which mixture fired the Phoſpho- 
s in the open air; but wo adding a little common water, the 
lame was extinguiſhed ; thi 
civer, very little light appeared; but upon exhauſting the air, 
it became very apparent, and emitted vivid ſteams; at the ſame 


fame, exhibiting a ſtrong light; 


in motion) produce any ſenſible recovery of light. 

Experiment III. A ſmall quantity of the above-mentioned in- 
oredients being put into a bottle with a narrow neck, and includ- 
ed under a receiver, it then appeared with very little light; but 
upon exhauſting the air, the Phoſphorus began to be luminous, 
and continued to increaſe, in proportion to the rarifaction of the 
ar, iſſuing out of the bottle in a pyramidal form; at laſt, not- 
withſtanding the receiver was well exhauſted, the vivid ſteams 
that were then emitted were ſo fine and ſubtile as to aſcend in ſo 
thin a medium, reaching the upper parts of the receiver (which 
was not tall) and deſcending again by the fides thereof; upon 


been to no purpoſe (as Mr. Hauksbee often tried) to have waited 
in expectation of its recovery in the open air. 


„ Pewter 
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rom the Phoſphorus in Vacuo; by Mr. Francis Hauksbee. 


ſome lines on a piece of blue paper with the 


ir, having a continual undulating motion, this being placed un- 


eaſed ; the receiver being further exhauſted, it became mani- 
(which was gradually done) the light diminiſhed ſenſibly all the 


who ſaw it were of opinion, that it did not appear altogether fo. 


tartar per 
is preparation being included in a re- 


time the ingredients in the diſh wo much reſembled a boiling | 

o that ſeveral objects near it 
were thereby diſtinguiſhable, and continued fo, till the air was 
re-admitted, at which time it became opaque; nor would ſhak- 
ing the engine (by which means the mixture in the diſh was put 


letting in the air, the light quite vaniſhed; and it would have 


1 
# 
' 
| 
1 
: F 
(4 
＋ 
o 
1 
li 
2 


——— ——⅛ 
iy ” _ 


— — 7—ê —ů— — — 
: ? — 


396 MEMOTR'S of the 


Pewter Monty tothbd in Iteländ; 2) at. Thoreby. Pha, I. 
- or *" "TM. *N* 255..p- ej 
R. Thoresby had a crown piece of pewter, of the late king Ml 
: Fames's Iriſþ vin, inſctibed nelioris teſſera ali, which 
was ſent him by bne Mr. Ptland, who found it in the treaſury a 
Dublin, and Whole accoutit of it is as follows; vis. © yer b 
James, wok. turned all the bab guns of Jreland, a il f 
«. the braſs, and copper - veſſels of Proteſtants, that he could feik Ml i 
into coin; that is, half-crowns, ſomewhat bigger than. an Eng- 
— half. penny, ſhillings broader; but not 65 thick as a far. 
* thing, and fix-pences In proportion; it was ordered, that they Ml : 
ſhould paſs ciirtent in all payments, even in bonds, and diſcharge ill | 
* of judgments and ſtatutes; To that men abſcondtd, to avoid ! 
© teteiving their debts; but this Roth of metal being all ſpent Wi | 
(which he began to coin in Zune 1689) and their being no cir Ml 
culation to bring them back into his treaſury, he call d in al MI 
that he had coin d; and the half-crowns which before were 
ſtamped with a face, were re- ſtamped with his effigies on horle- MI 
* back, and then paid out to thoſe who brought them in, as 
* crowns; and the ſmaller coins wete melted down, and re-coined WM 
again under the ſame denomipations, but with leſs metal; after Ml 
the turn was ſerved 17 this rats em, he had not wherewithal Ml | 
to import copper and braſs; but 657 want of it, fell foul on the 
6 — diſhes, c. and the piłce I ſent you was coined for five 
* ſhillings, and the proclamation to make it paſſable was ready 
prepared; but king William paſſing the Boyne, prevented 
their proclaiming it”. 
This valuable curioſity has the Tame inſcription on both ſides, 
ad the common braſs-crowns ; but there is this legend added on 
the rim of it, MELIORIS TESSERA FATI AN 
NO REGNI SEXTO. 


A. Synopſis of the Aſtronomy of Comets; by My. Edm. Hal. 
ol Phil, Traut. N: 297. P. 1882. ; Natale From the 

- Latin, 
＋ HE ancient mera and Chaldeans (if we may credit 
1 Diodorus Sicubus) being furniſhed with a long ſeries of ob- 
ervations, could predict the riſing, or appearing of comets; but 
as they alſo are {aid by the * arts to have foretold earth- 
1 uikes and tempeſts, it is paſt all doubt, that their knowledge 
n theſe matters was father the reſult of aſtrological calculations, 


han of aſtronomical theories of the motions cf the celeftialh> 
| ie; 
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des; and the Greeks, who were the coriquerors of both theſe 
«tions, Tcarcely foind any other ſort of learning amongſt them 
than this; ſo that it Is to the Greeks themſelves, as the inventors, 
ef cially to tlie great Hipparchus, that we owe this aſtronomy, 
which is how fo greatly improved; but yet Ariſtotle's opinion 

(viz, that comets were tiothitlg elſe but ſublunaty vapours or Ai 

weteots) prevailed ſb fat artiotigſt the Greets, that this ſublime 
part of aſtronomy lay altogether neglected; fince none could 
think it worth while to obſerve, and give an account of the wan- 
tering and uncettain paths of vapours floating in the er; 
whence it is, that we have nothing certain handed down from the 
ancients concerning the motion of comets; but Seca the philo- 
ſopher, conſidering the Phænomena of two remarkable comets of 
his time, made no ſcruple to place them amongſt the celeſtial 
bodies, taking them to be ſtars of equal duration with the world 
elf; tho' he owns, that their motions were regulated by laws 
wot then diſcovered ; at length, be foretels (which has proved no 
nin prediction) that time and diligence would unfold theſe myſ- 
tries to ſome future ages, who would be ſurpris'd to find the 
ancients could be ignorant of them, after that ſome lucky inter- 
preter of nature fold have pointed out in what parts of the 
heavens comets wandered, and ſhewn what, and how great they 
tere; yet moſt aſtronomers differed from Seneca in this; 
and Hieca himſelf has not left any account of the Phenomena 
of their motion, wheteby he might ſupport his hypotheſis, nor 
aſſigned the time of their appearing, which might enable poſte- 
rity to determine any thing in this matter: So that after Mr. Hal- 
by had turned over ſeveral hiſtories of comets, he could find no- 
thing at all, that could give any aſſiſtance herein, before A. D. 
1337 when Nicephorus Gregoras an hiſtorian and aſtronomer 
Conſtantinople had peetey accutately deſcribed the path of a 
comet amongſt the fixed ſtars ; but he too looſely affigns the 
time, ſo that this undetermined comet only deſerves to be inſert- 
ed in the catalogue, on account of its having appeared almoſt 
400 years ago; the next comet A. D. 1472, which moved the 
lwifteſt of all, and came neareſt to the earth was obſerved by 
Rexiomontanus ; this comet (fo frightful on account both of the 
magnitude of its body and its tail) in the ſpace of a day moved 
40* of a great circle in the heavens, and it is the very firſt of 
which, any proper obſervations have been handed down to us; 
for all thoſe who conſidered comets before Tycho Brabe, that 
great reſtorer of aſtroriomy, ſappoſed them to be below the moon, 
ad { took but little notice of them, imagining them to be 
no 
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no other than vapours : But in the, year 1577, Tycho Brabe ap- 


plying himſelf ſeriouſly to the ſtudy of aſtronomy, and havi 
procured large inſtruments for making celeſtial menſurations, wil 
reater exactneſs and certainty than the ancients could ever h 
. there appeared a pretty remarkable comet, to the obſervation 
of which Tycho vigorouſly 2 himſelf, and he found by ſe- 
veral unqueſtionable trials, that it had no ſenſible diurnal paral. 
lax; and conſequently, that it was not only no aerial vapour, but 
much higher than the moon; nay, and might be reckoned 
amongſt the planets for any thing that appeared to the contrary, 
notwithſtanding the cavilling oppoſition of ſome ſchoolmen; to 
Tychs ſucceeded the ſagacious Kepler, who having the advan- 
tage of Zycho's obſervations, found out the true and phyfical fy. 
ſtem of the world, and vaſtly improved aſtronomy ; for he demon. 
ſtrated, that all the planets revolved in planes paſſing thro! the 
center of the ſun, and deſcribed elliptical curves, obſerving this 
law, that the area's of the elliptic ſectors taken at the center of 
the ſun, in the Focus of the ellipfis, are always proportional to 
the times, wherein the correſpondent arches are deſcribed ; he 
alſo diſcovered, that the diſtances of the planets from the ſun 
are in the ſeſquialteral ratio of their periodical times, or that 
the cubes of the diſtances are as the ſquares of the times; this 
great aſtronomer had the opportunity of obſerving two comets, 
one of which was very remarkable; and from his obſervations of 
theſe, he concluded, from ſeveral indications of an annual paral- 
lax, that comets move freely thro' the planetary orbits, with a 
motion not much different from a rectilinear one, but which he 
could not then determine: Next Hevelius, a noble emulator of 
Tycho, following Kepler's ſteps, embraced the ſame hypotheſis 
of the rectilinear motion of comets, he himſelf having very ac- 
curately obſerved ſeveral of them; yet he complained, that his 
calculations did not altogether agree with the appearances in the 
heavens, and he was aware that the path of comets was incur- 
vated towards the ſun: At length, that extraordinary comet of 
1680 deſcended from a vaſt diſtance, and as it were, 1n a perpen- 
dicular line towards the ſun, and aſcended from him again with 
an equal velocity; this comet appearing conſtantly for four 
months, by the peculiar and remarkable curvity of its orbit, 
ſeemed above all others the moſt adapted for inveſtigating the 
theory of their motion; and the Royal obſervatories at Pars 
and Greenwich being founded ſome time before, and committed 
to the care of the moſt famous aſtronomers, the apparent motion 


of this comet was (as far as human ſagacity could reach) vet) 
| accu- 
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accurately obſerved by M. Caſſini and Mr. Flamſtead: Not long 
iter, that incomparable geometrician Sir Jaac Newton, not 
oaly demonſtrated that what Kepler had found, did neceffarily 
obtain in the planetary ſyſtem, but likewiſe that all the Phæno- 
mens of comets plainly follow from the ſame principles, which 
he fully illuſtrated by the above-mentioned comet of 1680; and 
the ſame time ſhewed the method of geometrically conſtructing 
the orbits of comets, and to the ſurpriſe of all men, ſolved a 

lem, whoſe intricacy rendered it worthy of fo great a genius; 
nd he proves that this comet revolved round the tun in a para- 
bolic orb, in ſuch a manner that the areas eſtimated at the centre 
of the ſun were proportional to the times: Mr. Halley purſuing 
the ſteps of ſo great a man, attempted (and he preſumes not 
without ſucceſs) to bring the ſame method to an arithmetical 
calculation; for having collected together all the obſervations of 
comets, he obtained the following table, the reſult of an almoſt 
immenſe calculation. 

The following table needs no explication, ſince the titles ſuffi. 
cently expreſs what the numbers mean; but the perihelion 
diſtances are eſtimated in ſuch parts, of which the mean diſtance 
of the earth from the ſun contains 100000. 
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ral Table to compute the Motion: Comets in a pa. 
; 12 | — Orbit. 1 ” 
Er 
CHF MPH EET reer 
"| 1 31 4000. 000077] | 31142 55 0710. 
2| 3 3 1510. 000209], 32144 3 16j0. 
3| 4 34 4319. 000694] | 33145 10 15 
46 6 oo. oor123 10] 34146 16-350. 
517 37 IP. 001921] | 35147 21 36. 076, 
"6|9 7 4410. 002959] | 36148 25 3310. 079984 
7110 38 200. 003745] | 37149 28 29]. 083604 
$112 7 350- 004876] | 38150 30 2310. 087249 
9013 37 170. 006151] | 39151 31 110. 090912 
10015 6 60. .007564| | 4082 30 5410. 09459 
11116 34 20[0. 009115] | 41153 29 420 098298 
12118 1 5410. 010798] | 42[54 27 3210. 102019 
13% 28 47]0. 012609] | 43/55 24 2210. 105752 
MW | 14/20 54 53/0. 014550] |. 44/56 20 110. 10949 
*M | 15|22 20 1400. 016607] | 45157 15 500. 112240 
16 23 44 4310. 018783 46058 9 210. 116995 
1725 8 220. 021072] | 47159 2 50. 120756 
16126 3x 710. 023470] | 48159 54 1310. 124518 
19127 52 5510. 025969] | 49060 45 260. 128278 
2029 13 5210. 028551] | 5ol0r 35 4510. 132035 
21130 33 3910. 031263] | 51/02 25 1410. 135792 
| 2213: 52 3100. 034045| 52063 13 5000. 139541] 
363 10 230. 03691 53164 1 38[0. 143288 
2434 27 1210. 039864] | 54104 48 3810. 147029 
WM [25135 42 5910. 042892] | 55105 34 5010. 150762 
20 | 20|;6 57 To. 045989] | 56106 20 1410. 154482 
2768 1c 200. 049154] 57197 04 5110. 158192 
39 23 56[o. 052383] | 58167 48 2200. 161890 
29140 35 260. 055668| | 3968 31 5110. 165578 
30141 45 zoo. 059010] 6069 14 160. 169284 
Por. IV. Ne 1 E e e A ge- 
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A general Table ro ur the Motion of Combrs in a pa, 
bolts Orbit. 


Angie from oſt, from| [tn can Angle from TY 
rihel. 2 Sun. N Mor. Perihel. [ag hs 


— ee aue 
172014 91 80 20 3410. 27417 


76 36 zojv. 176557 92 86 46 200. 297924 A 
71 17 16. 1801880] 93] 87 fx 43. 2802g 1 
71 56 56. 183803] 94 87 36 4510. 28330 14 
72 ZP. 1874S or 2710. 28630 5 
73 14.150. 190978} | 96] 88 25 49. 28929 i 
73 51 59 194540 97] 88 49 4810. 29220; 
74 29 . diese 981 89 13 3210. 2951 
75 oz 380. 201614 99] 89 36 5410. 29812088 
75 4t 3 2056122] [100] 90 oo ooſo. 30102 


. 208612] [102] 90 45 140%. 30678877 
. 212080] [104] 91 29 1810. 
[77 25 57%. 213529] os 92 12 1459. 3180608 
8] 92 54 4%. 323591 


2.2.42 [191 93 34 520. $2000 

79 5 35%. 2257969||112] 94 14 40, 334420: 
| 179 37 45 114.94 53 30, 339730! 
| o 9 23 116 95 31 2210- 34% 
80 4d 34D. 235809 [28] 96 8 2200. 35515. 

181 11 16 23912 0 96 44 30. 35526 1 

5 * A me 


22 97 19 480. 
82 rx 190. 243684/[ 4 97 54 17%. 3650. 
oſo. 2489336 98 28 oofo. 3702081 

483 9 3400. 232159 /laBI 99 oo 57. 37g 
o. 255866| [130] 99 33 11%. 3795400811 

o. 258552 — 4 4310. 3847 


7184 38 49,0 261720|[11341r00 35 45]. | 
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The Conſtruction and Uſe of the general Table. - 

As the planets revolve in elliptic orbits round the ſun, placed 
in their common Focus, fo likewiſe do comets in parabolic ones; 
in ſuch a manner, as that equal areas are deſcribed in equal 
times ; ſeeing then all parabola's are fimilar, if any determinate 


rt of the area of a given parabola be divided into any number 


of parts, a like diviſion will be made in all parabola's under the 
ſame angles, and the diſtances will. be proportional; therefore 
Mr. Halley's table will ſerve for all comets ; the manner of the 
calculation of which is as follows: Let 8 in Plate XII. Fig. 10. 
repreſent the ſun; PO C the orbit of the comet; P the Perehe- 
jon; O the place of the comet, being a quadrant diſtant from 
the Perihelion; C any other place; join CP, CS; let ST and 
SR be equal to CS; and drawing the right lines CR, CT (of 
which ct is a tangent to the curve, and CR a perpendicular) 
let fall the perpendicular C Q upon the axis PSR: Now having 


ary area, as COPS given, to find the angle CSP and the dit- - 


tance C'S; becauſe, from the nature of a parabola, the _ 
line R Q is always equal to half the Latus rectum; let the 
tus rectum be put = 2, then QR will be = 1 let the right 
line CQ be = 2; therefore, PQ will be = 4 2, and the para- 
bolic ſegment CO P will be = 4; 25] but the triangle CSP will 
be =4 Sz conſequently the mixtilinear area COPS will be =+$, 
2˙ 4 2 S 4, and 2 + 32 τ 12 4; wherefore reſolving 
this cubic equation, z or the ordinate CQ will be known; now 
let the area OPS be divided into 100 parts, this area is the 
12th part of the ſquare of the Latus rectum, conſequently, 12 4 
= that ſquare = 4; if therefore the roots of the equations 23 
+32 = o, 04 : o, 12: o, 16, Cc. be ſucceſſively extracted, 
there will be found ſo many 2, or ordinates C Qreſpectively; and 
the area SOP will be divided into roo parts; and in the ſame 
manner the calculation may be continued beyond the place O; 
for the root of this equation, when RQis = 1, is the tabular 
tangent of the angle C RQ, or of halt the angle CSP, and 
conſequently the angle CSP is given; and RC the ſecant of 
the ſame angle CR Q, is a mean proportional between R 
or 1, and KT, which is double 8 C, as is very well known 
from conics; if 8 P be put = x, the Latus rectum will be 4 (as 
In Mr. Halley's table) and RT will be the diſtance fought, towit, 
the double of 8 C in the former parabola ; and after this manner 
Mr. Halley calculated the above table, ſerving to repreſent the 
motions of all comets; for none of them that have hitherto been 
oblerved, have deviated from the laws of the parabola. 5 
ow 


| 
| 
| 


— — * = — — 1 
n 3 
$4 > <Q >. : "hy \ \ 
. r = — A. ns IO Lo — 


———— 


- — — 


— — 


406 MEMOIRS T be 

Now it remains to give the rules of the calculation, and to 
ſhew the method of computing the apparent place of a comet by 
theſe numbers; the velocity of a comet moving in a parabola, i 
always to the velocity of a planet revolving in a circle round the 
ſun, at the ſame diſtance from the ſun, as / » to 1, as is plain 
from Sir 1/aac Newron's' Princip. Philoſ. Natur. Mathen, 
Lib. I. Prop. 16. Corol. 7. if therefore, a comet in iti Peribeliun 
be ſuppos'd to be at a diſtance equal to that of the earth from 
the fun, the diurnal area, which the comet would deſcribe, 
will be to the area, which the earth deſeribes, as „/ to 1; 
and conſequently, the annual period would be to the time, 
wherein ſuch a comet would deſcribe a quadrant of its orbit 
from the Peri helium, as 3, 141 59, Wc. (that is, as the area af 
the circle) to / $; therefore the comet would deſcribe that qua- 
drant in 109 d. 14 h. 46“; and — that parabolic area, 
analogous to the area POS, being divided 1nto 100 — the 
parts correſponding to each day ate o, 912280, whole logarithm 
9.960 128 is to be reſerved for conſtant uſe ; but the times, in 
which a comet would deſcribe fimilar quadrants 1n a greater or 
leſs diſtance, are as the revolutions in circles ; that is, in the feſ+ 
quiplicate ratio of the diſtancesz and 1 the diurnal 
area's eſtimated in centefimal parts of a quadrant (which are put 
as the meaſures of the mean motion, like degrees) are in each in 
1 ratio of the diftance of the Peribelium from 

un. 

Theſe neceſſary things brug ptemiſed, let it be propoſed to 
compute the apparent place of any of our comets for any given 
time. 1, Let tho Gah diſtance from the equinox, and the logs 
rithm of its diſtance from the earth be known. 2. Let the #- 
terval of time, between the time of the Peribelium and the 
time given, be taken in days and decimal parts of a day; add to 
the logarithm of this number the conſtant logarithm 9, 96011, 
and the arithmetical complement of the ſeſquialteral logarithm 
of the diſtance of the Peribelium from the fun ; the ſum wil 
be the logarithm of the mean motion, which is to be ſought for 
in the firſt column of the general table. 3. Let the angle from 
the Peri helium, correſponding with the mean motion be take, 
as alfo the logarithm for rhe diſtance from the ſun; and if the 
time be after the Peribelinm, in direct comets, you muſt add, 
and in retrograde ones ſubſtract; but if the time is before the 
Peri helium, in direct comets ſubſtract, and in retrograde camels, 
add the angle fo found to, or from the place of the Perihehiun; 


and thus you have the place of the comet in its orbit; and tothe 
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logarithm of the diſtance found in the table adding the logarithm 

the diſtance of the Peri helium, the ſum is the logarithm of 
the true diſtance of the comer from the ſun. 4. Having the 
late of the node, together with that of the comet in its orbit, 
lt the diſtance of the comet from the node be taken; and having 
the inclination of the plane, there ' ſhall alſo be given, from the 
known rules of trigondmetry, the place of the comet reduced to 
the ecliptic, together with its inclination, or heliocemric lati- 
tude, and the logarithm of its curtate diſtance. 5. From theſe 
Data, by the very ſame rules, by which the places of the pla- 
nets are found, from the given place and Jiftavce of the ſun, 
we ſhall alſo find the apparent, or geocentric place, together 
with the ap latitude ; which is worth while to illuſtrate 
by an example or two. $3 

Example I. To find the place of the Comet of the year 166% 
March 1 d. 7 h. oo“ P. M. at London; that is 96 d. 19 h. 8 
ofter its Perihelium, which happened in November 24 11 h. 


52 


Logdiſt,Perihel, 10.011044, Perihel. & 10 41 24 


Comp. Arith. 9.983434 Comet in orb 5 19 $ 20 


9.960128 8 Il 21 14 00 
Log. time 1.985862 Comet from node 34 10 4D 


Log. mean Mot. 1.92 9424 Red. to Eelipt. 32 I9 Os 
Mean Motion 55501 Comet hehoc. & 18 54 55 


Log. for diſt. 0.255396 
Log. Perihel. 0.011044, 
Cone Inclin. 9-9907 5 


Log. dilt. curt. 0.257167 
Log, of Sun's diſt. 9.997918 

8 OX 21 44 45 
Appar. place of Comet V 2g 18 30 


Appar. Lat N. 8 36 Ig 


Example II. To find the place of the Comet Anno 1683, July 


23 13h. 35” P. M. at London, dr 13 h. 40 aquared time, chat 
4% 21d. 10h. 30 after the Perihelium. 
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Log. diſt. Perihel. 9.348343 Perihel. N 25 29 30 
Log. ſeſquialt. 9.622514 Correſp. Ang. 56 47 20 
Compl. Arith. 0.37486 Comet in orb Y 28 42 10 

9.960128 N23 23 oo 
Log. of time 1.310723. Com. from 7 35 19 1 
Log. mean Mot. 1.64833) Red. to Eclipt. 4 48 $0 
Mean motion 44 498 Comet helioc.) ( 28 11 


North. Inclin. 3 2 05 
Log. for dift. 0.111336 
_ Perihel. 9.748343 
Cofine Incl. 29.913187 
Log. diſt. curt. 9.772866 
Log. ©'s diſt. 0.006104, 
©'s place & 10 41 25 
Appar. place of Comet 5 5 11 50 
North Lat. 28 52 00 


At the inſtant ſpecified in the firſt example, it was obſerved 
by Dr. Hook at London, that the comet applied to the ſecond 
ftar of Aries; ſo that it was found to be nine minutes more nor- 
therly, and three minutes more eaſterly than the ſaid ſtar : In the 
fecond example, Mr. Halley himſelf near London, found (with 
the ſame iuſtruments wherewith he had formerly obſerved the 
ſtars of the ſouthern hemiſphere) the place of the comet at; 
11' + of S with 28* 52' N. Lat. the obſervation made at 
Greenwich almoſt at the ſame moment of time exactly agreeing 
therewith. | 

But the comet Anno 1680, which almoſt touched the ſun (for 
in its Perihelium it was not the I part of the diameter of the 
ſun diſtant from its ſuperficies) having its Latus rectum exceed- 
ing ſmall, it could not by reaſon of the * velocity of the mean 
motion not be brought into the generel table; therefore, in this 
comet it is the better way, after having found the mean motion, 
by the help of the preceeding equation 23 + z& g, of the 
mean motion, to find from the ſame the tangent of + the angle 
from the Peri helium, together with the logarithm for the ji 
tance from the fun ; which being given, you are to proceed by 
the very fame rules as in the reſt : if is to be obſerved, 'that the 


five firſt comets; the third and fourth of which was feen by Pe. 


5745 Apianus, and the- fifth by Paulus Fabricus, as was th 


- 
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tenth by Meſtlinus in the year 1596, have not the ſame degree 
if certainty with the reſt ; the obſervations not hor been made 
vich the proper inſtruments or the neceſſary exactneſs; and rhere- 
xe, diſagreeing with each other, they can by no means be re- 
conciled with a regular calculation; Blanchins alone obſerved at 
done the comet Anno 1684; and the aſtronomers at Paris the 
ft comet in 1698, whole path they have deſcribed in an unuſual 
manner; this very obſcure .comet tho? ſwift and pretty near the 
earth, eſcaped our obſervations: Mr. Halley forbore to inſert into 
his catalogue the two remarkable comets that appeared, the one in 
November 1689, and the other in February 1902, for want of 
cblervationsz for directing their courle towards the ſouthern parts 
of the world, and being ſcarcely viſible in Europe, they were not 
obſerved by perſons equal to the tatk: It is to be obſerved, that 
11 of the comets in Mr. Halley's catalogue moved direct, i. e. ac- 
cording to the order of the ſigns; viz. thole in the years 1532; 
1556, 1580, 1585, 1618, 1652, 1661, 1672, 1680, 1384 and 
1685; and that the other 13 were retrograde, 1. e. moved con- 
trary to the order of the ſigns. 

Upon thoroughly weighing all theſe things, and comparing the 
reſt of the elements of the motions of theſe comets with each 
ther, it will appear, that their orbits are diſpoſed in no certain 
order; and that they are not confined like the planets to the zodiac, 
but that they move indifferently, every way both retrograde and 
direct; whence it is plain, that they are not moved by Vortices; the 
diſtances of their Perihelia are found to be ſometimes greater 
and ſometimes leſs ; whence we have reaſon to ſuſpect, that there 
are a great many more comets, which being at remote diſtances 
from the fun, and being obſcure and without a tail, may for that 
realon eſcape our obſervation. 

We have hitherto conſidered the orbits of comets as perfectly 
parabolic, from which ſuppoſition it would follow, that comets, 
being impelled by a centripetal force towards the ſun, da deſcend 
from infinite diftances, and by their fall acquire fo great a velo- 
city, as to convey them into the remoteſt ſpaces of the ſyſtem, 
and by a perpetual Niſus tending upwards, never afterwards to 
return again to the ſun; ſeeing then that the appearing of comets 
ls very frequent, and that none of them is found to move in an 
byperbola, or with a greater velocity than it would acquite in 
falling towards the ſun, it is more credible, that they revolve 
about the ſun in very excentric orbits, and return after very long 
periods; for, thus their number is definite and perhaps not to 
ery great; and the ſpaces between the tun and the fixed itars 

Vor. IV. 117 F ff | are 
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Log. diſt. Perihel. 9.748343 Perihel. I 25 29 30 
Log. ſeſquialt. 9.622514 Correſp. Ang. 56 47 20 
Compl. Arith. 0.377485 Comet in orb 7 28 42 10 

Po” 9.960128 . Y X23 23 oo 
Log. of time 1.310723. Com. fromgy 35 19 1 
Log. mean Mot. 1.648337 Red. to Eclipt. 4 48 30 
Mean motion 44 498 Comet helioc. 5 28 11 


North. Inclin. 3; 2 005 

Log. for diſt. 0.111336 
Log. Perihel. 9.748343 
ne Incl. 9.91318) 
diſt. curt. 9.772866 
Log. ©'s diſt. 0.006104, 
©'s place & 10 41 25 
Appar. place of Comet 5 5 11 50 
North Lat. 28 52 00 


At the inſtant ſpecified in the firſt example, it was obſerved 
by Dr. Hook at London, that the comet applied to the ſecond 
ſtar of Aries; ſo that it was found to be nine minutes more nor- 
therly, and three minutes more eaſterly than the ſaid ſtar : In the 
fecond example, Mr. Halley himſelf near London, found (with 
the ſame 1uſtruments wherewith he had formerly obſerved the 
ſtars of the ſouthern hemiſphere) the place of the comet at; 
11' + of S with 28* 52' N. Lat. the obſervation made at 
Greenwich almoſt at the ſame moment of time exactly agreeing 
therewith. | 

But the comet Anno 1680, which almoſt touched the ſun (for 
in its Peri helium it was not the I part of the diameter of the 
| fun diſtant from its ſuperficies) having its Latus rectum exceed- 
ing ſmall, it could not by reaſon of the great velocity of the mean 
motion not be brought into the generel table; therefore, in this 
comet it is the better way, after having found the mean motion, 
by the help of the preceeding equation 23 + 3 = ,#,, of the 
mean motion, to find from the ſame the tangent of + the age 
from the Perihelium, together with the logarithm. for the dll 
tance from the ſun; which being given, you are to pre by 
the very {ame rules as in the reſt : if is to be obſerved, 'that the 


five firſt comets; the third and fourth of which was ſeen by Pe. 
trus Apianus, and the fifth by Paulus Fabricus, as was _ 
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tenth by Meſtlinus in the year 1596, have not the ſame degree 


of certainty with the reſt; the obſervations not 89 been made 


wich the proper inſtruments or the neceſſary exactneſs; and there- 
fre, diſagreeing with each other, they can by no means be re- 
conciled with a regular calculation; Blanchins alone obſerved at 
done the comet Anno 1684; and the aſtronomers at Paris the 


lit comet in 1698, whole path they have deſcribed in an unuſual 


manner; this very obſcure comet tho? ſwift and pretty near the 


earth, eſcaped our obſervations: Mr. Halley forbote to inſert into 


his catalogue the two remarkable comets that appeared, the one in 


November 1689, and the other in February 1902, for want of 


dbervations z for directing their courſe towards the ſouthern parts 
of the world, and being ſcarcely viſible in Europe, they were not 
obſerved by perſons equal to the tatk: It is to be obſerved, that 
11 of the comets in Mr. Halley's catalogue moved direct, i. e. ac- 
cording to the order of the ſigns; viz. thoſe in the years t 5324 
1556, 1580, 1585, 1618, 1652, 1661, 1692, 1680, 1384 and 
1685; and that the other 13 were retrograde, 1. e. moved con- 
trary to the order of the ſigns. ; 

Upon thoroughly weighing all theſe things, and comparing the 
reſt of the elements of the motions of theſe comets with each 
other, it will appear, that their orbits are diſpoſed in no certain 
order; and that they are not confined like the planets to the zodiac, 
but that they move indifferently, every way both retrograde and 
direct; whence it is plain, that they are not moved by Vortices; the 
diſtances of their Perihelia are found to be ſometimes greater 
and ſometimes, leſs z whence we haye reaſon to ſuſpect, that there 
are a great many more comets, which being at remote diſtances 
from the fun, and being obſcure and without a tail, may for that 
realon eſcape our obſervation. 

We have hitherto conſidered the orbits of comets as perſectly 
parabolic, from which ſuppoſition it would follow, that comets, 
being impelled by a centripetal force towards the ſun, da deſcend 
from infinite diftances, and by their fall acquire {o 1 8 a velo- 
city, as to convey them into the remoteſt ſpaces of the ſyſtem, 
and by a perpetual Niſus tending upwards, never afterwards to 
return again to the ſun ; ſeeing then that the appearing of comets 
; very frequent, and that none of them is found to move in an 
byperbola, or with a greater velocity than it would acquite in 
falling towards the ſun, it is more credible, that they revolve 
about the ſun in very excentric orbits, and return after very lotig 
periods ; for, thus their number is definite and perliaps not 10 
ery great; and the ſpaces between the tun and the fixed ſtars 

Vor. IV. 11 TFT 8 
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are fo immenſe, that there is room enough for a comet to * 
n 


farm its period, however large it may be; for the Latus re 
of an ellipfis is to the Latus rectum of a parabola, having the 
ſame Perihelian diſtance, as the Aphelian diſtance in the e wh 
is to its whole axis; but the velocities are in the ſubduplicate rati 
of the ſame; wherefore, in very excentric orbits, this ratio ay 
proaches nearly to a ratio of equality, and the {mall difference 
which ariſes on account of the greater velocity in a parabola, j 
ery cafily compenſated in determining the fituation of the orbi:; 
therefore, the principal uſe of the elements of the motions in this 
table is, that whenever a new comet appears, we may by compa. 
ing the elements, know whether it is one of thoſe that formerh 
appeared; and conſequently, we may determine its period, and 
the axis of its orbit, and foretel its return; and Mr. Halley tel 
us that he had ſeveral reaſons to induce him to believe, that the 
comet in 1531, which was obſerved by Apian, was the ſane 
with that deſcribed in 1607 by Kepler and Longomontanus, and 
which he himſelf had ſeen and obſerved upon its return again in 
1682; all the elements agree, and there is no other difference 
than the inequality of their periods; which yet is not fo conſ. 
erable, as that it may not aſcribed to phyſical cauſes; for 
turn's motion is diſturbed in ſuch a manner by the other pla. 
bets, eſpecially Jupiter, that its periodical time is for fone 
whole days uncertain; how much more may a comet be ſubjett u 
fuch irregularities, whoſe orbit riſes almoſt four times higher 
than £27urn's, and whole velocity, tho' never ſo little aupment- 
ed, may change its orbit from an ellipfis to a parabola; that i 
was the ſame comet, is farther confirmed, from that obferved in 
the ſummer of 1456, to paſs retrograde, almoſt in the fame man- 
ner, between the tun * the earth; which tho“ it was not ob- 
ſerved aſtronomically by any, yet Mr. Halley conjectures, that it 
was the ſame with the former, from its period and the manner of 
its tranſit; whence he ventures to foretel its return in 1758, and 
if this happens, there will be no further cauſe to doubt, but that 
the reſt may likewiſe return; aſtronomers will therefore hare : 
large field, to exercife themiclves in for feveral ages, before the 
can determine the number of ſo many and fo great bodies that n. 
volve round the common center of the fun, and reduce their mo- 
tions to certain rules: Mr. Halley was apt to believe, that the co. 
met of 1532 was the ſame with that obierved by Hevelius in the 
begining of 1661; but Apian's obſervations, which are the 
only ones we have, are too inaccurate, to determine any thing 
certain from them in ſo nice an affair: Sir {/aac Newton 2 5 
; @ me- 


Oo © © us 


ww al «a adn 


RoYAL SOCIETY, , 411 


i method of conſtructing the orbits of comets by three accurate 
bſervations, Phil. Natural. Princip. Mathemar. Jib. IIl. vw 
ifferwards Dr. 8 fully and clearly illuſtrated in the fift! 
book of his phyſical and geometrical aſtronomy. | 

Here one thing is to, be obſerved,” vis. that ſome of theſe co- 
gets have their nodes ſo near the annual orbit of the earth, that 
ſhould it happen at the time of the return of a comet, that the 
earth was near its node, whilſt the comet paſſes with an incredi- 
dle velocity, it would alſo have à very ſenſible parallax, and 
which would be to the ſun's parallax in a given ratio; whence, 
upon ſuch like tranſits, there will be a very favourable opporty- 
uty (which yet ſeldom happens) of determining the diſtance of 
the ſun from the earth; which hitherto could be concluded but 
jery looſely, and that only by means of the 2 of Mars in 
oppolition to the ſun, or that of Venus in her Perigeum; and 
tho' indeed it is thrice greater than the parallax of the fun, yet it is 
ſarcelyperceptible with any inſtrument; and this uſe of comets was 
ſuggeſted by the Famous geometrician Nic. Facio; for the comet 
of he year 1472 had a parallax 20 times greater than that of 
the ſun ; and had the comet Anno 1618 arrived, about the mid 
de of March, at its deſcending node, or had the comet Auno 
1684 come a little ſooner to its aſcending node, being very near 
the earth they would have had ſtill more ſenſible parallaxes ; of 
all the comets there was none that approached nearer the earth 
than that Ayno 1680; for, upon a calculation, it was no further 
diſtant towards the north from our annual orbit, than the ſun's 
ſemidiameter (or the radius of the moon's orbit, as Mr, Halley 
oppoſes) and that too in November roth 1 h. C P. M; at which 
time had it been in conjunction with the earth as to longitude, 
there might have been obſerved in its motion a parallax equal to 
that of the moon: Mr. Halley leaves it to philoſophers to Heuss, 
what conſequences would at iſe from the appulſe, contact, or col - 
— 2 the celeſtial bodies, which yet is not altogether im- 
poſſible, 


The Bark of Trees; by M. Leewenhoeck. Phil. Tranſ. 
Ne 297. p. 1898. : 
Leewenhoeck had for ſeveral years been convinced, as to 
his own particular, that the bark of ttees is produced 
from the wood, and not the wood from the bark, as ſeveral have 
affirmed ; for farther ſatisfaction about this matter, he had a 
piece of cinnamon-wood, about the bignefs of a writing quill, 
which had. its bark till on; x judged that this piece of cinna- 
Fitz 
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mon-wood would be the moſt proper to prove, that the bark i, 
formed out of the wood, becauſe, the horizontal veſſels of thy 
wood were of the ſame colour with the cinnamon itſelf; but hoy 
nicely ſoever he managed. this wood, he could not cut it a-cro 
into pieces, fo as to keep the bark and wood united, but the 
bark would always be ſeparated from the wood; which he 
aſcribes to the iſland of Conlon, where this wood grows, being 
fituated between the fifth and tenth degrees of northern latitude; 
ſo that the fruit, wood, and bark are of one year's growth, by 
which means new ſap, and juices are always carried up between 
the wood and the bark, in order to form new ones; which is th: 
reaſon, that the bark of cinnamon is ſo eaſily ſeparated from the 
wood ; wherefore, not finding his account in this experimen, 
M. Leewenhoeck cut off a ſmall twig of a cherry tree, which is 
repreſented by AB CDE Plate XII. Fig. 11. in the wood dt 
which, the canals or veſſels of the bark, by which the ſame i 
. nouriſhed, are not extended lengthwiſe, but circularly about the 
wood; for which reaſon, the bark of the ſaid wood cannot be 
{tripped off lengthwiſe, but circularly, contrary to ſome other 
' wood, as in the aforeſaid figure, where a ſmall piece of the bark 
as rapped off, is repretented by CF DG; in which is to be 0b- 
ſerved, that the canals or veſſels, whereof it conſiſts, run from 
C to F, or from D to G: M. Leewenhoeck aſſerted formerly, 
that in all countries where there is any winter, ſo far as to puta 
ſtop to the growth of trees, as long as the growth continues, the 
bark grows thicker, and the new bark protrudes that which wa 
formed before, further and further from the wood; inſomuch 
that in the bark of old trees, one may cut a finger's breadth in 
depth, before he can come at any thing like greenneſs, or ſap; 
and by carefully conſidering that bark, one may diſcover what 
part thereof is from time to time deprived of 1ts nouriſhment 
and conſequently, what part of it is quite dead: By theſe tus 
laſt obſervations, M. Leexwenhoeck diſcovered in a twig of 1 
cherry-tree of a year's growth, that the bark confiſts at leaſt of 
{ix thin membranes, whole exceeding thin veſſels or fibres extend. 
ed themſelves circularly round the wood, and thoſe membrane 
were very cloſely united to each other. 

Fig. 12. HIKL repreſents one of theſe membranes, place 
before the microſcope, after having been ſo ſeparated, as nicely 
as poſſible, from the reſt ; where may be obſerved, that the ve 
ſels or canals do not run lengthwiſe, but circularly round the 
wood; for which reaſon, the 1aid veſſels cannot long remain en. 
fire, but muſt from time to time be broken in pieces; when 1 
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cyt a-croſs the wood of a cherry-tree, which was about a year old, 
in order to ſhew the horizontal veſſels derived from the wood to 
the bark, and by which the bark receives its growth and nouri ſh- 
ment, the bark, by reaſon of the ſoftneſs and flexibility of thoſe 
parts that lay next the wood, did always yield ſo much, that it 
was impoſſible to delineate the ſaid veflels: Upon this M. Tee- 
wenhoeck was led to conſider beech-wood, becauſe, the greateſt 
part of that wood 1s covered with a red bark, which ſticks cloſe 
o the wood, and grows yearly thicker ; and upon the outſide of 
that bark there is a whitiſh ſort of bark often produced in a year, 
which falls off from the wood, as if is was peeled; but this only 
happens in beech-wood of an ordinary thickneſs; whereas, in the 
thickeſt wood this peeling or ſcaly fort of bark is not produced, 
whereby the bark grows exceeding thick, and the moſt part of it 
remains, as it were, without nouriſhment. 

Fig. 13, MNOPQR, repreſents a ſmall particle of the 
laſt mentioned wood, cut a- croſs, after having been ſteeped in 
water, wherein are plainly to be ſeen the aſcending veſſels or ca- 
nals, both great and ſmall, between which run the horizontal 
reflels, which receive their juices from the aſcending ones; after 
ſereral cuts made with a ſharp knife, he found the bark of the 
wood to be exceeding hard, which was moſtly occafioned, as he 
imagined, by a coagulated whitiſh matter, ' which a perſon would 
take for roſin; he Reon of which hindered him from cutting 
the wood and bark ſo eaſily together, as not to hurt the horizon- 
tal veſſels, which were continued from the wood to the bark in 
a tight line; QU TSR repreſents, as it appeared before a mi- 
crolcope, a particle of the above mentioned bark, in which the 
horizontal veflels, as they lie in the wood, and are continued on 
tothe bark, and from whence the bark 1s produced, are ſhewn b 
NMOP, whereof N and O do not go quite through the bark, 
by reaſon of the hard ſubſtance before-mentioned, and which is 
to be ſeen in X; but the horizontal veſſels, repreſented by MRS 
and PQ UT, go throughout the wood, ſo far into the bark, as 
to preſerve it from any mortification: Now, as the bark of the 
beech · tree, or rather its veſſels or canals, run circularly round 
the wood, M. Leewenhoeck could not at firſt conceive, how 
thoſe canals could be produced out of the horizontal veſſels; but 
at laſt he diſcovered, that as the horizontal veſſe!s are continued 
from the wood, and carried on into part of the bark, repreſented 
by QUT, and ſhew between Q and U a few of thoſe veſſels 
which ariſe out of the ſaid horizontal ones, and run circularly 
about the bark; and how nicely ſoever he obſerved them, cn 
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could not diſcover one aſcending canal; which muſt needs rm . 
lengthwiſe up the bark, in cafe the ſaid bark had its riſe fron Ml * 
the root of the tree. | 
Fig. 14. A BCD. alſo repreſents a thin ſcaly particle of the Ml © 
bark of the ſaid wood, as it appeared before the microſcope, the 
veſſels or canals of which likewiſe ran horizontally from A to R 5 
or from C to D; here obſerve, that this and the preceeding ſmall 
particles of bark, are not ſo open as they are repreſented, but tha 


only the veſſels which run circularly about the wood are delineated, ; 
which at firſt Jay cloſe to each other, but as the wood grew larger, ; 


they were more and more {cparated from each other. 

Fig. 15. WX Y Z. alſo ſheus a little ſcale of the bark of the Ml © 
twig of a tree, wherein the veſſels repreſented by WX or Z 
run circularly round the wood. 

M. Leewenhoeck had by him a piece of cinnamon- bark, hrought R 
from Candy, in the ifland of Ceylon, which was near eight incha fill | 
long; a {mall part of which is repreſented by E F GH. Fig. 16 
M. Leewenhoeck judged by the divifions, which he obleme 1 
between I and G, and which was the thickneſs of the bark, 7 
that the cinnamon-tree to which it belonged, was near 12 yean 
old; and that the tree was about 6 inches diameter; he examin't 
ſeveral times the outfide of this bark, and always found that u 
was ſo brittle, as if it were partly — and upon cracking Wl .1 
thoſe brittle particles between his teeth, he could perceive nw 
taſte of cinnamon therein, ſo that he was obliged to pare away 
parts of the outſide of the bark, before he could come to n 
ſtrong and true taſte of the cinnamon: Having moreover, enquir 
into that part of the bark that lies neareſt, and joined as it u 
to the wood, and cutting it to pieces, he was further fatished, ki 
that the cinnamon, otherwiſe called the bark, receives both 1 
nouriſhment and increaſe from the wood only, and not from tix : 
root; for upon —_—_ this bark into ſmall parts, he could dl 

cover no aſcending veſſels therein; but & contra, ſo many horizt 
tal veſſels proceeding from the wood, and thoſe likewiſe 8 - 
large, that he never diſcoyered ſo many in the bark of any otis pr 
Trees, 4 
Fig. 1). LMNOP ORS. repreſents a very ſmall particle by 
cinnamon-bark, wherein the horizontal veſſels lie by each otheri oh 
ſuch order, as isſhewnberween LMNRS, or between NO .. 
in which they are all cut a-croſs; ſeveral of theſe horizontal vel . 
are filled with a reddiſh matter, which in ſome veſſels is not! 65 
high coloured as in others, ſome of them being almoſt yellos i n. 
thele horizontal veſſels are repreſented as they appeared, hexanp 
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lar as it were, which is the moſt perfect figure nature could be- 
{ow on them, in order to prevent any interſtices or vacuities be- 
ween them: We may alſo ſee, that about the ſaid horizontal 
veſſels, there he together longiſh particles (repreſented by LMN, 
ind ſome of them are larger than others) that run into a point at 
both extremities; and the ſaid parts do alſo ſurround the horizon- 
ul veſſels ; moreover, theſe particles often contain in them a 
matter of different colours, which are entirely ſeparated from each 
ather, and appears as in N RS, and where no colours are to be 
perceived in the ſaid figures, therg, they are tranſparent : M. Zee- 
wenhoeck ſuppoſes, that theſe — parts, as alſo thoſe 
that are coloured, together with the horizontal veſſels, which are 
amoſt all of them filled with a coloured matter, are the ſole in- 
redients of the above-mentioned bark, or cinnamon; OPQ in 
the ſaid figure repreſents but a part of the horizontal veſſels, that 
lie by 425 other: All the ſaid long particles, which in a great 
meaſure compoſe the cinnamon-· bark, are not incurvated as in the 
aſt figure; but a great many of them are extended in right- 
lines, as in ABCDE FG. Fig. 18. which repreſents a very 
{mall particle of the above-mentioned long parts, and which like- 
wiſe incloſes ſome horizontal veſſels ; and wherein you may ſee at 
A how regularly the ſharp points are ranged by each other; as 
allo between BF and CE, between which the horizontal veſſels 
are to be ſeen in that order, wherein they always lie; that ſharp 
nd pointed particle repreſented by FH, ſeems to be out of its 
lace; and he ſuppoſes, that in dividing it from the other parts, 
6 might have broke it off at E; he alto placed three other lon 
ſharp pointed particles, before his microſcope, as in I KL M, 
Fig. 19. in which alſo may be ſeen, 1n how regular an order th 
appear, as at KM; from whence we may conclude, that all the 
ther parts of the like nature, are diſpoſed in the fame manner. 
Fig. 20. NO P repreſents another pointed particle, exceedingly 
ncuryated, which he ſuppoſes, might be occaſioned by its having 
ſurrounded two ſeveral diviſions of the horizontal veſſels: We can 
pretty eaſily conceive, how one canal is produced or 1flues out from 
another, but how the ſaid long ſharp pointed particles, repreſented 
by Fig. 17. 18. 19. 20. are produced, as well as a great many other 
phænomena, he cannot account for: Moreover, M. Leewenhoeck 
examined into the nature of the bark of a thick lime- tree, and the 
rather becauſe, he knows no other bark, whole parts are fo eaſily 
eparated from each other, either in length or breadth; inſo- 
nuch. that in Maſcouy they make mats for packing and rope- 
work 


416 MEMOIRS 9 tbe 


work thereof, which is very ſtrong; and tho' it ſhould lie long 
wet, it is not eaſily ſubject to rot. 

Fig. 2 1. ABCDEFGH[I. repreſents a ſmall particle of the 
bark of a lime-tree, as it was cut a-croſs ; where, by A BC are 
ſhewn the horizontal veſſels that ariſe from the wood, which con- 
ſequently are cut lengthwiſe ;z tho' theſe veſſels at their firſt iſſu- 
ing out of the wood lie cloſe to each other, as from A to B, and 
from B to C; yet they do not always continue fo cloſe, but as the 
tree grows thicker and larger, the horizontal veſſels are ſeparated 
the more from each other; as jor inſtance, that which at B is but 
one bundle or collection of veffels, with the increaſe of the tree, 
it divides itſelf into two, and the ſeparation becomes larger and 
larger, as in BMK and BML; now, that there may be no 
interſtice or vacuity between the ſaid horizontal veflels, there are 
other veſſels that proceed from thoſe, as may be ſeen between 
MID, which new veſſels yield a matter that fills the place of 
MLK; theſe parts are roundiſh, but ſo interlinked with each 
other, that they ſerve for canals; beſides, they are repreſented 
larger than they appeared to be: Theſe horizontal veſſels do no: Wi * 
run thro' the whole thickneſs of the old bark; for in ſome i * 
places the bark dies ſooner than in others for want of nouriſh- Wil 
ment; inſomuch, that you may perceive in the bark of a lime- Wi ! 
tree of an ordinary thickneſs, three diſtinct cruſts lying on each 
other, the outermoſt of which being deſtitute of nouriſhment, by Wi * 
little and little it becomes dry and withers: M. Leewenhoeck can. Will 
not think that the great number of deſcending veſſels diſcovered Wi * 
in the bark of the lime-tree, can proceed from the root of the t 
ſaid tree, but depend on the horizontal veſſels of the ſame, which, If 
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by reaſon of their exceeding ſmallneſs are hardly vifible in the Wil ® 
laft figure; for if the nouriſhment of the bark proceeds from the Wl % 
roots, the bark would never decay, unleſs the tree did fo like- 1 


wiſe; whereas, we ſee, that in ſome trees the greateſt part of the 
bark is dead or withered. 

Fig. 22. NOPQRS repreſents a very ſmall particle of the Bil © 
bark of a lime-tree, as it appeared before a larger microlcope; 
wherein are ſhewn ſome x; the orifices of the canals, that lic 


lengthwiſe in the bark, and are here cut a- croſs, chietly to give 
view of the horizontal canals, as they are cut lengthwiſe, at NS 
or P Q) which are repreſented in Fig. 21. by AIH, BLMG WM 
BMK# and CD E; theſe canals ſhewn by NS or PU a 
are not of a continued hollowneſs throughout, but rather ſeem to 


conſiſt of oval particles linked to each other; ſo that he was ap I 
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to think that each of the aforeſaid oval particles were provided 
ith a valve, which valves make them appear like ſo many oval 
figures 3 the uſe of which valves might be to hinder the juice or 
lp, which is raiſed vp en thoſe parts by the heat of the ſun, 
from falling down or deſcendipg 1— ſun ſet; eſpecially, if we 
conſider, that there muſt be cauſed ſo ſtrong a protruſion by the 
{aid canals in ſpring time, as not only to ſeparate the bark from 
the wood, but alſo to burſt the outermoſt parts of the bark, that 
are already hard, dry and withered: M. Leewenhoeck ſaid be- 
fore, that the horizontal veſſels or canals in cinnamon are hexat 
cular, which is the moſt perfect figure, and takes up the al 
room ; from whence he allo concludes, that the horizontal veflels 
in Fig. 22. are hexangular, tho' he did not ſee them lie in the 
lame order; for when he examined into the horizontal veſſels or, 
canals of the cinnamon, he found, that they were of the ſame 
configuration, as in NS, and PQ, Fig. 22. viz. that they con- 
fited of oval figures. 

Fig. 23. ABC DEP G repreſents, as it appeared before the 
microſcope, a little flice of the lime-tree w cut off length- 
wile, in which may be reckoned in nine ſeyeral places, the hori- 
zontal veſſels or canals that are cut acroſs, ſituated between the 
ſmall aſcending veſſels, that for the moſt part nouriſh the wood ; 
and thoſe borizental canals are alto continued into the bark, 10 
far as it is alive, and ſerve for its increaſe and nouriſhment ; 
Now, there is no difference between the horizontal veſſels in t 
wood and in the bark, but in the aſcending veſſels and the * 
there is a difference; for they are of a like diſpoſition with the 
horizontal veſſels in the wood and in the bark; and o * agree 
with thoſe as repreſented by NS or PQ in Fig, 22. Now, if 
ve find, that the horizontal canals both in the wood and bark, 
are of a like contexture ; and that the aſcending veſſels in ne 
bark of a lime-tree are fo likewiſe, we may hence more certainly 
conclude, that the bark is produced from the wood, and nat from 
the root. ; 

M. Leewenhoeck was again led to confider cork, which is ſaid 
to grow as the bark of a tree, upon a certain fort of . 
Hain; which if it be ſo, he ſuppoſes, that the burning whic 
ve perceive in the leaves is done by two hot iron plates, in order 
to make it flat and ſtreight; he then took one of thoſe picces of 
cork which are cut into ſtoppers for bottles, as repreſented by 
ABCD EF. Pig. 24; here you muſt ſuppoſe, that BG is the 
part that lay next the tree, and that E was the outſide of the 
lame; in the ſaid piece of cork, between GHI KE, he obfery'd 
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= of the cork repreſented by A B C was the lowermoſt, and 
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five diſtin diviſions, running a- croſs from E to D, the part that 
ſurrounded the tree; from whence he concludes, that the cork 
was arrived to ſuch a thickneſs in five years time, for each ſtreał 
or diviſion denotes the growth of that year; he alſo obſerved, ſo 

diſtinct dark ſtreaks, of which GI is the middlemoſt; he fur 
poſed they had been great canals, but he could not conceive for 
what end they were formed; only he concluded from thene 
that in caſe theſe great canals had not been cut thro? in that man 
ner lengthwiſe, the cork would not have been fo thick; we muſ 
likewiſe conclude, that the length of all corks (in order to prexen 
either moiſture or air from paſſing thro' them) muſt correſpond 
the length of the cork as it grows upon the tree; ſo that th; 
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EFG was the uppermoſt, or near the uppermoſt part, ach - 
ding to its ſituation upon the tree; now, for further {atisfaQio Wil f. 
he cut a little piece of cotk, as from G to H, where you m 
9 that it was joined to the tree; and having placed thei 
ſaid piece before a microſcope, he perceived, that all the canal 
were placed in the ſame manner as if they iſſued out from thei 
wood, without diſcovering in the leaſt any aſcending veſſels, tho" 
he cut 1t never fo often; from whence he again concludes, that the 
growth of the cork proceeded from the wood, 

Fig. 25. LMN 4b „ N a ſmall particle of cork, alli" 
it was cut off between G and H, of which let us ſuppoſe LUN” 
to be the part next the tree; and ſo the veſſels or canals, HH 


which it receives its increaſe, run horizontally, as from L to 08M * 
from M to P, and from N to O; but he nol not find _—_ ba 
canal that was 1 or can be ſaid to proceed from te 
root; theſe before - mentioned canals have no paſſage thoroug| 
2p it ſeems to M. Leewenhoeck, that there are ſo many val 15 
each canal, as there are horizontal veſſels therein; by ab ul” 
the above Fig. is repreſented a line running quite a-croſs, an " 
ſomewhat incurvated, which is that part of the cork, where tht ; 
ſeaſon of the year being over, a ſtop was put to the groti ' 
thereof; for further ſatisfaction, he cut another piece of cork t 0 
preſented by RS T V. Fig. 26. as it appeared thro a g 0 
magnifier than that made uſe of in Fig. 25; this piece of c 
was cut off from Fig. 24. between B and G, and was that pail g, 
which was neareſt, or united ta tha tree, and from whence it 
ceived its increaſe; ſo that conſequently thoſe horizontal canal 
which in Fig. 25. were cut lengthwiſe, were here cut a-crols; * \ 
Fig. 29. it may be perceived, that almoſt all thoſe parts that wet * 


cut a-croſy, did not conſiſt of round canals, but of he In 
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nes, which is agreeable to the moſt perſect or der, becauſe it 
prevents all intermediate vacuities; M. Leewenhoeck ſup- 

{es, that in caſe one could procure à piece of cork, before it 
w been made ſtreight and flat, after the aforeſaid manner, we 
ſhould ſee the canals cut a- croſs, as in Fig. 27. between RST U 
note plainly than we now do; whereas, by the making it ſtrait, a 

at many canals are diſplaced and ditordered; as alſo by cutting 
t with a knife the exceeding fine membranes whereof the canals 
ue compoſed, are often torn or broken to pieces. 


Horn-like Excreſcencies growing on the Fingers, Sc. by 
Dr. Richard Wroe. Phil. Tranſ. N“ 297. p. 1899. 


HERE lived at Polton, eight miles from Mancheſter, 
one Nathaniel Hulme, aged about 19, who had the 
ſmall-pox about eight years of age; ſoon after which, he had a 
ſubborn itch, almoſt to the degree of a leproſy, with which his 
fngers and thumb-nails began to grow thick, and by degrees to 
harden into horns; which grew in ſeven or eight months an inch 
, ſome almoſt two inches, and others much longer; it began 
in the fore-finger of his left-hand, and ſo came to all the reſt of 
that hand, which had as many horns as fingers and thumb, all 
which horns in about a twelvemonth fell off by degrees; that 
which grew firſt falling off firſt, without any pain, unleſs when 
cut off, as they were at the beginning; there N large 
uicks, as they are called, or roots under the nails; by degrees. 
3 on the thumb, and then on the fingers of the right- 
hand, which grew to the fame length with the former, in about 
x year's time, and then fell off, he having ſhed them five or fix 
ſereral times; one of the horns that grew on the ring-finger of 
the left-hand, was a quarter long; after they had all come off 
his left-hand, they began to grow again; that on his little finger 
was two inches long ; and the Dr. had one or two of them by 
tim; about two years afterwards the Dr. ſaw him frequently, 
when the horns ſtill continued to grow and fall off as uſual ; he 
had horns on every toe, but he kept them cut, that he might be 
able to wear ſhoes; and he was 10 overſpread with the leproſy, 
that the Dr. thought he could not live long. 


ne Swediſh Coins, and a Calculation for finding Eaſter; by 
Mr. Ralph Thoresby. Phil. Tranſ. N“ 299. p. 190 f. 

R. Thoresby had a Swediſh coin, or rather _ copper- 

plate, nine inches broad, and nine and a halt long, which 

was much like the Roman As grave, and was current A 1679, 
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tho' now they are not to be met with; it had at each corper the 
impreſſion of a crown, under which is the year, and round it thi; ll {c 
inſcription CAROLUS XI. D. G. SVE. GOT. Wax Mt 
REX; and in the middle of the plate in a circle 2 DALEkR MW » 


gOIH Mjjz ; the other fide of the plate has no inſcription, Ml" 


Richard Thornton Eſq. made the following calculation fo 

finding Eaſter. 

Rightly to underſtand the Rule in our Common Prayer Buk; 
for finding Faſter, 


Obſerve r. That the 21ſt of March in all but leap- years, ard 
in leap-years the 2oth of March, was at the time of the cou 
of Nice, when this rule was made, the vernal equinox ; conſequent Y 
ly; 2. That the 2oth of March in leap-years, is the ſameasthe 
21ſt of March in common years. 3. That the full moon meat 
in this rule is not to be found in our almanacks, but by the kx 
lender of our common- prayer book; where in the firſt colum 
the golden number of every year is placed over againſt the dj 
the new moon, in every month of the year. 4. That the 1 
day, including the 1ſt day of the moon, is the full moon, and nd 
the 15th, as Dr. Mallis would have it in Phil. Tranſ. Ne 2h. 


An Experiment on the Propagation of Sound in condenſi 
Air; together with a Repetition of the ſame in an oa 
Field; and of the Diminution of Sound in rarifed Ait; i 
Mr. Francis Hauksbee. Phil. Tranſ. N“ 297. p. 1902. 


PO N including a bell in a braſs recipient, and placing 

at one end of a room, about 50 yards in length, at tif 
other end of which ſtood ſome gentlemen to obſerve the found} 
before any air was intruded, the bell; upon ſhaking, was heat 
at that diſtance, tho' not without diligent attention; upon thel 
truſion of one atmoſphere, or quantity of air, the bell being ſha 
as before, the found was very tenfibly augmented ; two atm 
pheres being impelled and the bell made to ring, a notable | 
provement of the ſound was then manifeſt; but upon the inn 
ſion of the third, fourth and fifth atmoſpheres, the bell bel 
wade to ſtrike, the fourd ſecmed not to be propagated prop 
tionably to the firſt and ſecond ; which might happen by mal 
of tome eſcapes of air, the valve which ſhould have hindent 
the return of the injected air, not holding ſo tight as it og 
but that ſome of the intruded air repaſtd into the ſyringe; 1 
which means the quantities ſuppoſed to be injected were deficit 
ano 
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mother reaſon why, the latter atmoſpheres did not propagate the 
ound as the two firſt had done, is this; tho' 25 compreſſions of 
he ſyringe are equal to the natural contents of the recipient, yet, 
yhen the air becomes pretty ſtrongly condented, as by the intru- 
fon of four or five atmoſpheres, the remaining air at every ſtroke, 
which will lie between the bottom of the Zmbolus and the valve 
tho! but little) is at the ſame denſity in the fame time, as the air 
in the recipient; which upon drawing up the forcer, will extend 
{If to ſupply ſuch a ſpace of the cylinder, as ſo much common 
tir; and is jo much ſhort of what ſhould be injected at every 
oke, 25 of which become equal to the natural contents of the 
receiver ; hence, the deficiencies of the real atmoſpheres, or quan- 
ities by a certain number of ſtrokes, may be very conſiderable, 
and it may be very difficult to account for them: Notwithſtand- 
ng the deficiencies are not known, (yet at the end of the five, 
ho impe rfect) atmoſpheres, the bell being ſhaken as at firſt, it 
was the opinion of a gentleman then 50 yards diſtant, that the 
found ſeemed to be almoſt as ſenfible, as when it came to be made 
ind expoſed in the open air. 

June the gth about five in the morning, Mr. Hauksbee repeat- 
ed this experiment in an open field, called 2whire Condit, ſitu- 
ned to the weſt of Hington, with much the ſame ſucceſs as the 
former ; upon ſhaking the bell, before any air was intruded, it 
was but juſt audible at 30 yards diſtance ; upon the injection of 
one atmoſphere, it became then as audible at 60 yards, as it was 
before at 30; a ſecond being intruded, the bell upon ſhaking, 
night then be heard at 90 yards diftance ; but after that, tho' 
near too ſtrokes of the forcer werd repeated, yet it could hardly 
be heard 20 yards farther; which Mr. Hauksbee attribated to 
the rea ſons before given; the morning was very miſty, which 
cauſed a great dew upon the graſs; there was little or no wind 
ſtirring ; and the ſilence, requiſite in making fuch an experimene 
nicely, at laſt began to be interrupted by the noiſe of the five 
oclock bells and other noiſes that joined with them from London, 
contributing in ſome meaſure to the unſucceſsfulneſs of the latter 
part of the experiment. 

A bell being included under a receiver, and ſhaken, to make 
the clapper ſtrike, it was very obſervable, that the interpofirion 
of the glaſs betwixt the bell and the ear, was a great obſtruction 
to its ſound, notwithſtanding, it was audible at ſome good diſ- 
tance from it; but upon gradually exhauſting the air, and mak- 
ng ſeveral ſtops to ſhake the bell at different degrees of rarefaction, 
the diminution of the ſound at every ſtop was very diſtinguiſh- 

able; 
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able; till at laſt, when the receiver was well exhauſted of air 
the remains of ſound were then ſo little, that the beſt ears could 
but juſt diſtinguiſh it; it ſeeming to them like a ſmall ſhrill ſound 
at a great diſtance; upon permitting the air to re-enter, not all 
at once, but by degrees, it was — to perceive the increaſe of 
found, at the different times the bell was made to ring; the reci- 
pient being again replete with air, the found ſeemed then ſome- 
e clear, and audible, than it did upon its being firſt 
included. 


The Figures of the Salts of Chryſtal; &y M. Leewenhoeck, 
Phil. Tranſ. N® 298. p. 1906. 


M Valkenier ſhewed M. Leewenhoeck cryſtals, amongſt ſe. 
8 * yeral, one remarkable, as big as his fiſt, which looked 
like ſo many ſmall flints joined together; they ſeemed to be 
united by very tranſparent particles, which might be called wild 
cryital ; and upon viewing the ſaid cryſtalline particles, the largeſ 
prominent points of which ſeemed no bigger thro' the microſcope 
than a coarſe grain of ſand, ſeveral of them appeared to M. Lt 
Wenhoeck to be hexangular, like mountain-cryſtal : M. Vallenier 
farther told him, that in tome of the higheſt mountains of Suit. 
zerland, the large and ſmall ſtones were almoſt mixed, or united 
with the wild cryſtal; which mountains are therefore called by 
the natives Nagelfel/en, i. e. the nail mountains or rocks, by 
reaſon of the great number of prominent points therein: M. Le. 
Wenhoeck ſtruck off four or tive ſmall flints from one of thel 
ſtones, whereupon ſeveral of the ſaid wild cryſtal particles came 
off together; which he placed before a microſcope, and obſerved 
that each of them was almoſt of a different figure, tho molt of 
them run into an hexangular point of ſeveral ſizes; in breaki 
them from each other, the ſides aſſumed particular figures, whic 
appeared as if they were compoſed of nothing but Jong particle 
all as bright and tranſparent as any cryſtal, excepting only u 
thoſe = where they were joined to the ſtones; rhe cryſtal pat 
ticles lay very cloſe upon each other, and were ſo ſmall, that up- 
wards of 100 of them were not equal to one of our cryſtal pat 
ticles; amongſt others, he obſerved ſome, no bigger than 4 
coarſe grain of ſand, which conſiſted of 100 other imaller pat 
ticles, ajl very tranſparent, and appearing thro' the glaſs like: 
little mountain of cryſtal, which was a very agrecable light; he 
likewiſe obſerved ſeveral cryſtal particles, which inſtead of ter- 
minating in one hexangular point like others, conſiſted of fever 
ſharp ones, ſome of which were very different both in ug 
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ind thickneſs from the reſt, which confirmed him in his opinion, 
that they were coagulated out of long particles; he obſerved, that 
where 1 little flints did not lie very cloſe to each other, the 
wid ſpace, as it appeared to the naked eye, was allo filled with 
the ſaid chryſtalline matter; but when he came to view them 
more narrowly, he could perceive that thoſe cryſtalline parts 
were indeed united to the little flints, but that there were ſeveral 
fnall cavities between them; from whence he concluded, that 
the flints ly ing ſo upon each other, as we now find them, a fluid 
cryſtalline matter, out of which all the cryſtals were coagulated, 
had infinuated itſelf between them; and where they were not fo 
cloſely joined, there did not happen to be enough of that cryſtal- 
line matter to fill up the vacant ſpace. 

Plate XII. Fig. 28. ABC DEE repreſents, as it appeared 
thro! a microſcope, one of the ſaid cryſtal particles; wherein 
may be obſerved at A BC, and partly allo between DE, how it 
had been joined, and how it had alſo been broken off from other 
cyſtalline particles; between DE F is that part, from whence 
proceed ſeveral prominent points. . 

Fig. 29. GHIK L MN repreſents a larger particle of cryſtal, 
which had been joined to another that lay by it; in GHIK O 
is ſhewn that part which had not been united, and in which, as 
far as it is poſſible, the ſeveral prominent points are repreſented 
% LMN GO; he found that theſe aforeſaid cryſtalline par- 
tices were eaſily ſeparable ; to make a further trial of their ſoft- 
refs, he placed a particle thereof no bigger than a grain of ſand 
upon a plate, and then preſſing it with his thumb-nail, it broke 
mo 1000 little pieces; which ſeemed the more ſurpriſing to 
him, becauſe it is generally known, how hard mountain cryſtal is: 
From this experiment, M. Leewwenhoeck ſuppoſed, that what we 
call wild cryſtal is moſtly falt, if perhaps, it be not all fo; to 
make a further trial thereof, he took about the bigneſs of a pea 
of the faid cryſtal, which he had broke off from a flint, and 
laying it upon a filver ſmith's wood coal, he put it into a glow- 
ng heat, and then throwing it into ſome pure rain- water, it was 
immediately diſſolved into white powder; but viewing the farre 
with his microſcope, he ſaw that there ſtill remained ſome par- 
tices as big as a grain of ſand; the ſmall quantity of water, 
wherein the cryſtal lay, having ſtood about 4 of an hour, he 
obſerved that its ſurface was covered with a thin ſcum, of which 
rb little (as he again did when the ſcum was grown thicker, 

r the =_ of three or four hours) and placing it before a mi- 


(rokope, he obſerved, that befides ſeveral ſmall particles, * 
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the ſcum for the moſt part conſiſted, there lay a vaſt number 
ſalt particles, of very —— figures; fone of them were 


others quadrangular and others again of hexangular Sour, 


and all of them appeared to be ſolid cubical bodies; their longef 
fides were parallel to each other; and when he viewed theſe c. 
agulated ſalts, ſome of which lay upon the furface of the wa, 
as others had ſubſided to the bottom, he obſerved that they wen 
not only grown larger, but that each of them was incompaſſee 
with ſeveral circles: Moreover, where the water was Cextiaked, 
there lay fuch a vaſt number of fmall ſalt particles, that they 
eſcaped in a manner the fight; infornuch, that it was impoſſible 
to difcover any figure; and in fome, that were ſtill tmalle, 
there was nothing more to be ſeen, but an exceeding flenderick 
and length, juſt as very ſrqall particles or threads of wool appey 
to the naked eye; from which obſervation, he ſuppoſed, that it 
cafe he had put the water a little thicker together, inflead « 
fpreading it upon the glaſs as thin as it was potiible, the coapy 
Lition of the {aline particles would have been thicker and larper; 
he alto concluded, that moſt of thoſe very flender and long par 
ticles were of the ſame figure with the larger oncs; when a great 
many of thoſe very tranſparent, and as it were cryſtalline ſalt par 
ticles were become dry, their tranſparency did in a manner vatilh 
and they became opaque bodies; in which a perſon could wt 
perceive the leaſt tranſparency, they appearing to be a whit 
matter: This diſcovery made M. Leewen hoeck imagine, thi 
whereas, one of thoſe aforeſaid particles, whilſt it had any mail 
ture about it, was always increating, by a confluence or coagul- 
tion of vaſtly ſmall ſalt particles, all f firmly united to exc 
other, that they ſeemed to be ſo many cryſtals ; ſo when thi 
tome moiſture was entirely exhaled, the coagulated partiels 
were prelently ſeparated from each other; yet the ſolution wa 
not ſo efficacious as to deprive them of the figure they had, bit 
enly to diſſplve their conjunction; fo that inftead of being on 
tranſparent body, they became ſeveral bodies, that did not ada 
the light,” but appeared white to to the eye; and he likewiſe fup 
poſed, that when the water was exhaled at laſt, thoſe very fmal 
Lal particles, whoſe figures by reaſon of their ſmallneſs, had i 
rogerher eſcaped his fight, were not coagulated upon the large # 
line particles, and fo deprived them of their tranſparency ; wheres 
the ſalt particles, that were more thinly coagulated, preſerm 
their tranſparency, but theſe were bur very few : After that ths 
ebovementioned water had ſtood ſeveral days upon the wild ch 


tial, which had been thrown into it glowing hot, he put i 


/ 
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nal piece thereof upon a clean glaſs, and placing the water fo 


oog that there came but very little air to it, he then could perceive 
ute, WY but a very little coagulation of the ſalt particles; but upon pla- 
cing the fame water in the air, he ſaw that a great many alt par- 
cc. ticles were coagulated ; in ſhort, there was almoſt an incredible 
number of exceeding ſmall particles in a little quantity of water 
vere that lay within the compaſs of a fingle pea : Moreover, M. Zee- 
e #21b0eck taking ſome of the ſalt particles that lay upon the ſur- 
led BY face of the water, after it had ſtood about eight r Aa he ob- 
hey ſerved at the fame time, that they were not only coagulated into 
dbſe e larger maſſes, with very neat, ſmooth ſides and ſuperficies, but 
that they were alſo become much thicker, as well as broader and 
longer, that they appeared to be ſolid cubical bodies of cryſtal ; 
yet he could not diſcover, in a great number of thoſe falt par- 
cles, any two that were fimilar: Now upon finding that the 
wild "ryſtal, after having been heated glowing hot, had diſſolved 
elf into ſuch a vaſt number of ſmall particles in the water, he 
took a ſmall copper porringer, whoſe cavity formed half a globe, 
ud having cleaned it very well, he put a little of the ſaid cryſtal 
into a ſmall quantity of water, and placing it over a wood coal, 
eri boiled in the ſpace of a minute, and he kept it there till the 
ier had almoſt evaporated ; after which he mixed the remain- 
„er with rain-water, and put ſome of the ſame upon ſeveral 
bite BY clean glaſſes, in order to. ſee whether the water, by the above- 
chai mentioned boiling, was not alſo impregnated with ſalt particles: 
ail- This water being moſtly exbaled, he diſcovered therein ſeveral 
ul fil: particles, almoſt of the ſame figure with the former; but 
each foraimuch, as the water wherein the wild cryſtal had been put 
chal glowing hot, was entirely exhaled, the laſt glaſſes were altoge- 
cli ther covered with a vapour, which moſtly ſurrounded the ſalt 
wall particles, which he ſuppoſed to be very ſoft, and they were alſo 
bun covered with a very thin membrane: To be further ſatisfied about 
one the laſt obſervation, M. Leewenhoeck heated the glaſs whereon 
{ot the last falt, particles lay, till the vapour or moiſture was quite 
r exhaled, and then he could perceive a great many ſmall 1alts, 
wal that he had not ſeen before, but nothing near ſo many as were in 
de firſt water; after the ſpace of about an hour, it being moiſt 
e l. veather, when he viewed the glaſs again, he found that the wa- 
ren Wi rriſh vapour lay fo thick about the falts, as if none had been 
rred exhaled, 

te Fig. 29. repteſents between P and Q a ſmall falt particle, 
cry herein lay another, that according to all appearance, was at firſt 
wv or. IV. 11 hh coagu · 
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coagulated, and afterwards arrived at that bigneſs, when the 
water was quite evaporated. 

Fig. 30. repreſents between R and 8 another ſalt, having 
alſo within it a coagulated particle, which has at K two righy 
angles, and at S an acute one, both the long ſides thereof ru 
ning parallel, and at equal diſtances from each other, ang 
there were a great many of that figure, 

Fig. 31, T U repreſents an hexangular ſalt particle, where 
alſo lay a ſmaller one of the ſame ſhape, and which was yer 
thick. 

Fig. 32. repreſents between W and X, a ſalt particle, whoſe 
ſuperficies formed an exact ſquare; he met with very fey 
of ſuch figures, eſpecially where the water had lain thick, 

Fig. 33. J Z. repreſents a particle, of which he diſcovered 
an exceeding great number, tho' they were very rhin, 

Fig. 34. ſhews between A and B another ſalt partich, 
Feb. of, there was a vaſt number coagulated in the water 
After M. Leewwenhoeck had made a great 3 experiments 
the laſt· mentioned water, till it was quite exhaled; and having 
alſo poured freſh water twice upon the ſaid wild cryſtal, h 
was Far riſed to ſee, that each time there was a coagulation of 
new ſalts upon the ſurface of the water; but — of then 
were ſo very ſmall, that they appeared thro' the microſcope ut 
bigger than a grain of ſand to the naked eye; yet he coul 
very plainly perceive their figures, and the more, becauſe the 
were all very tranſparent; and whereas, a great many ſalt par: 
ticles are ſo ſoft, that in moiſt weather they are diflolved int 
a watry vapour, theſe were ſo hard and Jikewiſe ſo dry, as i! 
they had been ſalts of chalk; and upon ſhaking the glals 
wherein they were, they came off from it, eſpecially fuch 4 
were pretty large: After theſe obſervations, he again viene 
with a microſcope, ſeveral pieces of rock eryſtal, as brokenol 
from the ſtone, wherein he had formerly diſcovered amonglt 
other figures, ſuch as are repreſented in Fig. 31. between TU 
and now obſerving an hexangular piece of cryſtal, which all 
terminated in a point of the like ſhape, he diſcovered therelt 
ſeveral ſmall pointed blue cryſtals, as in Fig. 53. between 
and D; they were of ſeveral fizes, and ſome of them were dl 
a finer blue than the reſt ; he alſo diſcovered in another piece 
of cryſtal much the ſame figure, but none of them wer 
blue, ſome of which were as tranſparent as cryſtals, and otben 
ag1in as dark, as if it had been nothing but a blackiſh ear 
and ſome of them lay much deeper in the cryſtal than 
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he had one piece of af "6 wherein he reckoned upwards of 
o little blue figures, ſuch as are repreſented in the laſt fi- 
ure; and ſome of them were ſo very ſmall, that they ap- 

ared no larger thro' a microſcope, than a grain of coarſe 
Pod to the naked eye; and as far as he could judge of them, 
they were moſtly hexangular; but he obſerved, that ſome of 
them were not 1o perfect and regular as the reſt, having one 
point larger than the others, as repreſented in Fig. 36. between 
£F; he alſo obſerved a little figure, that was exactly of equal 
des, only, that its fore-ſides ran obliquely, and its 1 
lſo conſiſted of an exact quadrilateral figure; it was morcover, 
zz bright as cryſtal, appearing juſt like one of thoſe common 
diamonds, called thick ſtones; yet it is very ſurprifing to ſee 
the aboy2-mentioned figures incorporated in ſuch a hard ſub- 
ſtance ; ſome lying near the ſuperficies of the chyſtal, and 
others much deeper: M. Leewenhoeck had a piece of rock 
cryſtal about a finger thick and an inch long, that was hexan- 
cular, and terminated in an hexangular point; upon one fide 
could be diſcovered with the naked eye, little cavities or holes, 
about the bigneſs of half a nail, which ſeemed for the moſt 
part, to be filled with an earthy matter; but when he placed 
the ſaid cryſtal before his microſcope, his opinion of it was, 
that whilſt it was growing, or coagulating, ſeveral little inſets 
running upon it, were intangled or impriſoned therein; the ra- 
ther, becauſe ſome other particles lay ſtill deeper in the cry- 
ſtal, and fo were altogether ſhut up in it; the bodies of theſe 
inſets or worms conſiſted of very ſmall and ſlender circles, or 
annular particles, as M. Leewenhoeck frequently obſerved in 
in ſuch Animalcula. ; 

Fig. 37. GHIK. repreſents, as it appeared thro a microſ- 
cope, a ſmall part of one of theſe ſeeming inſects, that lay pretty 
deep in the cryſtal; he could ſee this part no further, becauſe 
its extremities G and I were covered with other ſuch like 
particles; and this alſo was the largeſt he could diſcover 
amonlt them; for the other particles were broken into much 
ſmaller pieces; amongſt all be obſerved, there was but @ne 
particle that terminated in a point, and that he judged to be a 
part of the tail, as he ſuppoſed another had been the head; he 
allo ſaw two ſmall particles that were equally green, as were 
leveral other little pieces of inſets: He had two pieces of cry- 
ſtal, of which the ſmalleſt was above an inch thick, and hexan- 
pular, wherein he diſcovered ſeven long particles, the largeſt 
of which was no thicker than a hair of the head ; they were 
Hhhz of 
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of a dark grey colour, and had at one extremity ſeveral thinner 
particles, or ſmall fibres branching out; ſome others were 
much finer than a fingle hair, and ſome were of an excceding 
fineneſs : In another thicker cryſtal, he ſaw above 25 more 
ſuch like particles, and tho* he broke that cryſtal into pieces 
in order to diſcover what matter theſe particles were compoſed 
of, yet he could not ſucceed therein; he indeed ſaw, that one 
of them had a ſort of cavity, and was round; another flat, 
without any cavity; and he could perceive, in another piece o 
the broken cryſtal a triangular long particle, that was holloy, 
this laſt was very inviſible, becauſe one extremity thereof lay 
oppoſed to his fight; he alſo ſaw another very plainly that waz 
triangular, two of whoſe fides were a third part broader than 
the other ; but he could not be pofitive, whether it was holloy 
or not; he alſo ſaw another long particle that was quadrilate. 
ral, whoſe two oppoſite fides were twice as broad as the other 
two; and foraſmuch as he was well aſſured, that it could never 
have been any hair, or particles of wool; and as he had never 
ſeen any vegetable, that produced ſuch fine flender parts, he 
could not conclude, what ſort of ſubſtance it was, and much 
Jeſs, how they could come into the cryſtal, wherein they lay 
a- croſs or athwart each other. 

M. Leecrenhoeck obſerved before, that when he placed ſuch 
rock cryſtal over the fire, it burſt into a great many pieces; 
from whence he inferred, that therein muſt be ſhut up either 
Jome vapour, or elle particles of ſalt, that occaſion'd its break- 
ing into ſo many pieces; to diſcover which, he put into a little 
glaſs, ſeveral ſuch broken bits of cryſtal, and he obſerved, that 
8 very little quantity of moiſture and ſalt was extracted there. 
from by the fire; but when he dropped into water ſome af 
thoſe pieces of cryſtal, as glowing hot as he could make them, 
he could not diſcover, as he had — in others, any ſalt parts 
cles . upon the ſurface of the water; however, be 
rook a few more pieces of cryſtal, and placing them upon a 
wood coal, he dropped into ſome clean rain-water, the {mall 
remainder which had not been ſublimed by the heat; and tho 
he could diſcover no ſalt particles upon the ſurface thereof, yet 
ſeveral times he took ſome of the ſaid water, and poured it 
upon very clean glaſſes; and after ir had ſtood ſome time, boti 
in moiſt and dry weather, he viewed it often, and always pet. 
ceived that there lay a great many coagulated ſalt particles of 
different figures, but he could not diſcover the exal figure of 


moſt of them, becauſe the water had not exhaled ; yet he Joy 
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woſed, that there were ſalts of two kinds therein, viz. the 


Its that were already coagulated, and other falts that ſur- 


rounded theſe; he viewed theſe ſalt particles in the afternoon, 


ind in clear weather, in the month of April; and next mor- 
ning about 6 o'clock; he perceived, that they were ſurrounded 
zi ſo many ſeeming watry particles, as made it 2 ſurpriſing 
jght; when he had a very clear view of the ſaid ſalt particles, 
te obſerved amongſt them ſome of the ſame figure with the 
cyſtals, viz. hexangular; aud as the rock cryſtal was of an 
texangular figure, terminating in points of the ſame ſhape; o 
likewiſe had theſe coagulated ſalt particles two hexangular 
points, as repreſented by Fig, 38. between L and M. 

M. Zeewenhoeck ſuppoſed, that in caſe the rock-cryſtal in 
coagulation had lain in ſuch a poſition, as not tobe united at 
both extremities, but only in the middle, they would then have 
been compoſed of two hexangular points, as we ſee in ſalt · pe- 
ne; which in coagulating in the water, and faſtening one of 
ts fides to any other ſubſtance, is not only hexangular, but its 
extremities which run into a point, are not always hexangular 
like cryſtals, but oftentimes of the form of a chiflel. 

Fig, 39. repreſentsin N and O a little particle of cryſtal, which 
tho very ſmall, he could perceive to be of a triangular figure, 
wo of its angles being larger than the third; he alla obſerved, 
ſome ſalts reſembling Fig. 34. between A and B, having a 
thickneſs which was viſible to the naked eye; beſides, à great 
many other irregular ſalt particles, which were very numerous 
ina ſmall quantiry of water; he cauſed the water, that almoſt 
ulvays ſurrounds the ſalt particles, to exhale feiſurely by the 
warmth of a candle; and then he could diſcover a great many 
(mall coagulated ſalts without any diſcernible figure. ; 


4 Account of Lake Vetter, in 'Sweedland; by Dr. Urbag 
Hearne, Phil, Tranſ. N“ 298. p. 1938. Trauſlated from 


the Latin. 


[LAKE Vetter lying from north to ſouth, is from A4key- 
4 ſund of Nericia to Jonekoping of Smoland, 14 Swedifo 
miles in length, (one of which makes five or 6 Engliſh miles, 
and 10 of them almoſt a degree) it is three miles in breadth, 
and in ſome places hardly two; it divides Gorhland into two 
parts, the one ſituated to the eaſt, is commonly called Oftro- 
bland, and the other to the weſt, Weſtrogorbland; on the 
Urozorþ fide lies the famous mount Ahme or Ohme, as alſo 
de city and caſtle of Vadſtein; and on the Meſtrogoth fide 


ſtands 
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ſtands the ancient town of Hio; the lake itſelf, by reaſon of the 
high ridges of mountains, that in ſeveral places ſtand cloſe to 
its banks, and in other places at ſome diſtance therefrom, al- 
ways appears deprefled on the fides; it is of a conſiderable 
depth, yet ſo unequal, that in ſome places it cannot be ſounded 
with 80 fathoms, and in feveral places on the Oſtrogoth fide, 
and in ſome few on the Weſtrogoth fide, not with 300 fathoms: 
One Benedict Amberni, a citizen of Vadſtein, founding the 
depth of lake Vetter, hard by Groenenburg, let go ſeveral fa- 
thoms of line, to which he had faſtened an ax inſtead of x 
plummet, but he could find no bottom ; there is ſuch another 
abyſs at the precipice of mount Ohme, called the Meſtern- wall 
ſo that there 1s no coming near it with ſafety for tear of the 
weſt wind, which ſuddenly riſing, ſoon drives their boats, not- 
withſtanding their throwing out anchors on all fides, againſt 
theſe declivities; in like manner Count ohn Oxenſtiern, har 
ing attempted to try the depth at a certain place of Weſtrogoth- 
land, with zoo fathoms of line, could ſind no bottom; this 
lake is not only deep, but its waters are clear, ſo that at a conſi- 
derable diſtance one may ſee a ſmall piece of money at the 
bottom; a little below the ſurface, the water appears tinged a 
it were with green; and indeed it is ſurpriſing, that the filth ! 
conveyed into it from ſo many marſhes, mountains and woods Wl " 
ſhould not in the leaſt affect its clearneſs: Tho' lake Verte 
exceeds ſeveral other lakes in largeneſs, yet for the moſt pati 
it is free from rocks, and has but very few iſlands; the princi " 
al of which (where the counts of Brabe formerly had theiefl * 
eat) called Viſing ſoe, lies in the middle of the lake, betweer 
Groenenburg of Smoland and Weſtrogothland, as the iſlane 
Rokne does to the north, and directly oppoſite to the miner 
ſprings of Medevien; there appear other iſlands cloſe to the 
ore, but they are both very few in number and ſmall ; ſeeing 
then lake Vetter is thus expoſed to the winds, and ſurround: 
on all hands with high mountains, it is not ſurpriſing, that | 
ſhould be ſeldom calm, and that being frequently agitated witl 
ſtorms, its high and confined waves ſhould beat violently upol 
boats, and other veſſels ; and that oftentimes ſo ſuddenly, that 
the waters, which appear as ſmooth as a mirrour, begins to b 
in commotion, before the leaſt breath of wind is perceived 
which ſeems to be owing to a tempeſt, arifing ſomewhere fron 
under the waters, and gradually protruding them; for it 1s! 
uncommon thing for boats to be toſſed with a violent ſtorm 


one part of lake Vetter, whilſt others not far off, are forced! 
e 
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cow by reaſon of the calm; and that ſuch eruptions of waters 
re copiouſly promoted by ſubterraneous winds, ſeems to bo 
confirmed by various phenomena; for immediately before a 
form, and whilſt the ſky is ſtill clear, there is perceived a hi- 
Jeous noiſe like thunder in the waters, which Dr. Hearne him- 
ſelf had often heard, whilſt the air was very calm, and which 
was always followed by a great ſtorm ; this the inhabitants of 
Viſing ſoe perceive more ſenſibly than any others; for from that 
part of the iſland, whence the winds are to ariſe next day, their 
ears are ſtunned with a confuſed ſort of noiſe, like that of the fir- 
ing off cannon and when theſe n are heard in the eaſt, 
commonly the eaſt wind blows with hail and rain; it is worth 
while to confider thoſe various ſuffations, and ſudden riſing of 
rapours and exhalations, that ſome have obſerved on this lake; 
which is alſo confirmed by MWrabam Winandz, who travelling 
that way, obſerv'd whilſt the waters were very calm, a great num- 
ber of little clouds, like ſo many darts, proceeding here and there 
from the botrom of the lake, and which uniting in the air, 
formed a misſling rain; all which plainly ſhews, that this is 
very much owing to ſubterraneous winds; and the ſame ſub- 
rerraneous wind, undoubtedly, together with that from above, 
is the cauſe, why in ſpring, the ice which this moment is 
ſtrong and thick enough to bear horſes and ſledges, is entirely 
melted the next; whereby, ſo ſudden a thaw is occafioned 
over all the lake, that where you could a little before be car- 
tied with ſafety by horſes, there now you might fail in a boat; 
theſe turpriſing bellowings of the waters, that preceed this 
terrible eruption, warn travellers to make the beſt of their 
way; and ſuch of them as are at ſome diſtance from land, 
we either directly drowned, or obliged to float for ſome time 
upon ſhoals of ice, in continual peril of their lives; ſometimes, 
the ice with the leaſt blaft of wind finks ſuddenly to the bottom: 
Whether metalline exhalations contribute to raiſe theſe ſub- 
terrancous winds, the Dr. will not determine; but that there 
are ſuch in this place is plain, from rhe various mountains ſitu- 
ated to the northern parts of lake Vetter, Nericia and Weſtro- 
gor hland, which are repleniſhed with veins of iron, and perhaps 
nobler metals, as alſo with ſeveral ſpecies of minerals; as 
mimony, magneſia, lime-ſtone, different lead ores, oker and 
pyrites, from which ſulphur, vitriol, allum and other mineral 
Juices, are uſually — and even in the very waters there 
* found a great deal of pyrites, and lumps of a certain kind 


of ferruginous oker, little pieces of which the Dr. himſelt _ 
often 
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often gathered; to this is owing the Ines fatui, which are 
not only frequently obſerved on ſhore, bur are like wiſe in the 
night-ttme ſeen flying about the middle of the waters, ad 
dazzling the fiſhermen; and this ſeveral take to be owing to 
metallic and ſulphureous exhalations; and indeed, without 
mineral vapours, granats, porphyries, jaſpers, cryſtals and 
other precious ſtones could not be generated in this lake; and 
theſe bear ſo good a poliſh as to be uſed for wedding ornaments, 
all which ſhew their metallic original, . 
Amongſt the other properties of this lake, its ſurpriſing 
eck and violent currents, under water are no leſs re- 
markable, and which directly oppoſing the winds and wayes 
give a great deal of trouble to the fiſhermen ; from hence ith 
is ſuppoſed, and by reaſon of its unfathomable depth, ſecret 
ſtreams and ſubterraneous winds, that there is a communication 
under-ground between this lake and lake Venner, which is diftant 
10 Swed;ſp miles to the weſt; and this ſeems to be confirmed by 
the ſeveral whirlpools that lie between theſe lakes two off 
which (in the pariſh of Fægre) called the white and black 
whirlpools, Haddorphins a famous Sediſb antiquary, ſounded 
and found them vaſtly deep, and in them obſerved an inteſtine 
motion, and ſwelling as if they fermented; what further coun- 
tenances-this opinion is, that ſome years without any viſible 
cauſe, the waters increaſe, and remarkably decreafe again the 
following years: M. Daniel Rydelius, paſtor of Motala, ob- 
terved; that lake Vetter for theſe ſeven years paſt, had fallen 
in ſome places fo ſenſibly, that he could walk dry for {everalf 
fathoms, where formerly he was obliged to go in a boat, tho 
there had been a great deal of rain; as in the years 1680, 
1682, 1684 and 1685; but in the year 1686 towards autumn, 
the waters were obſerved to increaſe again gradually to the 
year 1688; whether lake Vetter ſwells at ſtated times, as 
thoſe who ſounded lake Venner contend, that it riſes and falls 
every 5 years alternately, Dr. Hearne cannot determine; it is alſo 
remarkable, that the firing off cannon at Stockholm, and other 
laces zo miles diſtant, is in a clear day ſenſibly perceived 
cre. 
As to the accounts Olaus Magnus, Mefſenius, and other hif- 
torians, give of Gilberr's cave, in the iſſand Viſing ſoe, the Dr. 
leaves their authors to anſwer for them; it is true, there 1s 4 


cave, which yields a ſulphureous and nauſeous ſtench ; owing the 
28 he ſuppoſes, to the cave being fituated in a marſh near the 


water, and to the dirt collected by length of time a \ 
| ro 
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om which are exhaled ſulphureous and moiſt vapours; ra- 
ther than to any of the cauſes commonly alledged for it. 

The river Morala is the only mouth whereby lake Vetter 
liſcharges itſelf; at certain times, it loſes as it were, its flui- 
liry, and is fo ſtopped up in its courſe, that a perſon ma 
afcly enter it, and ſometimes eaſily catch the fiſh that are left 
in the channel, as happened about Chriſimas, 1682 and 1685, 
and according to the natives, this always portends famine, war, 


r ſome public calamity ; tho thoſe who live hard by this river 


mdeavour to account variouſly for this phænomenon; as by 
ſuppoſing that at that very inſtant the waters e from 
their banks, ſink to the bottom; yet the Dr. ſuſpects, that the 
her parts thereof are obſtructed either with ice or ſnow, and 
that theſe are a kind of bulwark to the inferior waters, which 
nthe mean time diſcharge themſelves into the ſea; and what 
made the Dr. think fo, was, that this never happens in ſpring, 
ummer or autumn, but always either at Chriſtmas, or at the 
beginning of the new year; becauſe, this always happens near 
bridge, where the water not being above three ells deep, the 
hulwark and ſtones, that defend the bridge, ſtop the courſe of 
be river; this opinion is confirmed, from thoſe iſicles 
nd congealed ſnow that adhere to the longer weeds that grow 
i the bottom, which driven down by the current towards the 
bundation of the bridge, muſt in time be accumulated, and 
that to ſuch a degree, as to. ſtop the courſe of the river; and 
he millers thereabout affirm, that immediately before this ob- 
ſruction of the ſtream, large lumps of ſnow are conveyed 
tom the lake, which ſticking like — to whatever bodies they 
neet with, do gradually fink to the bottom; nor is it unuſual 
br the waters to be one day quite calm all over the lake, and 
he next, by being put into a commotion, to be ſtopped at the 
ridge ; whatever may be the cauſe thereof, it is ſtill ſurpri- 
lng, that this — * happens not in the ſevereſt cold 
rather, but in a milder ſeaſon, and that generally about 
lritmas, and New Year's. day; perhaps, the rigour of the cold 
l remains under water, tho' it may be abated in the open 
ur; or perhaps, the ice being but gently frozen, and detain'd 
by weeds and other things that come in its way, occalions 
eſe obſtructions. | | 
There is a certain fountain not far from lake Yerrer, near 
i church of Nye, called the hungry or prophetic fountain, 
keauſe it never has plenty of water, but when there is a 
.. I 11 | ſcar- 
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ſcarcity of corn and proviſions the following year; it is encom 
paſſed with crumbling ſandy hills, between which lies à lo, 
vale, without any marſhes, from which this ſpring proceeds bd 
ſecret paſſages ; wherein this 1s remarkable, that in a rainy fund th 
mer it is commonly dry, whereas in the drieſt ſummer, upon af 
approaching famine, or as ſome ſuppoſe, an impending war, Mt: 
overflows the king's highway at Morala and Vadſtein, as ſever: 


living thereabouts can teſtify : In 1685, which was a very rain 
year, this fountain was entirely dried up; in the ſummer of 160 
the water was obſerved to increaſe ; and the very dry ſummer WM: 
this preſent year 1705, will not permit us to call in queſtion ti d 
truth of this relation; for when all neighbouring fountains we. 
quite dry, this had a very plentiful ſtream : What is principal ti 
worth obſerving is; 1. That of all the places that are near thin 
fountain, a ſcarcity is threatned only to Oſtroz or hland. 2. Th 
in all this country, eſpecially near the fountain, the foil is ſandi 
and in ſome places hard — clayey, to impregnate which, a ſi 
ficient quantity of moiſture is always requiſite. 3. That thee 
fore, corn is ſcarce in thoſe parts, only in dry ſeaſons; whit el 
it is otherwiſe in emptia and ſome other northern provin k- 
4. That meteors and ſtorms ſometimes follow the genius of i 
foil. 5. That the waters of this fountain, being as it wu 
{trained thro' the ſand, are collected near theſe fandy hill in 
6. That it is poſſible from phyſical cauſes theſe waters may i 
-— or aſcend in a dry, and decreaſe or fink again in a y 7 
eaſon. 


Experiments on the Reſilition of Bodies in common Air, 
_ Vacuo, and in condenſed Air, as alſo on the Deſcent 
Mal: Duſt in Vacuo ; by My. Francis Hauksbec. P. 
Tranſ. N“ 298. p. 1946. 


A AR. Hauksbee having provided a tall receiver, in the up 

part of which he had a contrivance to lodge four marbl 
and from thence he could at pleaſure drop them ſucceſſively up 
a plane; the diſtance of the deſcent of each marble on the pl: 
was about 13 inches and a half; the weight of two marbles 
59 grains, and that of the other two was 63 grains; the pl: 
whereon they dropped was a round flat piece of ſolid glaſs, adi 
an inch thick, and three inches and a half over, its upper fur 
was well ground and poliſhed, it was fixed in a tin frame, | 
trived on purpoſe to — its lower ſurface from being conti 


ous to the plate or leather, on which the recipient was plac 
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pon dropping the marbles upon the ſaid glaſs-plane, the refili- 
ton was ſomething more than that in common air; and thoſe 
iropped in common air, had likewiſe ſome ſmall advantage in 
their rebound, above thoſe let fall in condenſed air, the conden- 
ation being but one atmoſphere ; for any more would endanger 
the breaking of the receiver; the refilition of the marbles from 
he plane in Vacuo, was about 10 inches and 4, which was ſome- 
ing more than 4 of their deſcent; in condenſed air their re- 
wund was about 10 inches; ſo that we muſt account their reſili- 
ton in common air, to be the medium of the other two; it being 
fficult to judge to a nicety in ſo ſudden a motion; but there 
us a ſenſible ce between thoſe dropped in Vacuo, and 
thoſe in condenſed air: Mr. Hauksbee could not obſerve, that the 
inall difference in the weight of the marbles made any diſcernible 
eration in their reſilitions. 

Mr. Haak sbee took ſome malt-duſt, and having dried it well, 
e put a quantity thereof into a fine muſlin bag, where being 
25 incloſed, it would, upon ſhaking, diſcover itſelf plenti- 
ally in the open air, undulating and floating a confiderable time, 
kfore it would deſcend; but upon being included in a receiver, 
tom which the air was well exhauſted, and then ſhaken, the 
ult deſcended like a ponderous body, precipitating in ſtreight 
Ines from the top to the bottom of a tall receiver. 


(fifications or Petrifactions in the Coats of Arteries, particu- 
larly in the Valves of the great Artery; by Mr. Cowper. 
Phil. Tranſ. No 299. p. 1970. 


2 W far anatomical enquiries inſorm us as to the true ſeats 
and cauſes of diſeaſes, which have been aſcribed to the 
vant of ſpirits in ſome, and of radical moiſture in others, eſpe- 
ally aged people, Sc. may be ſeen in ſome meaſure by the two 
bſervations, amongſt others, in Phil. Tran/. N* 280; fince 
dich Mr. Cowper met with ſeveral like inſtances in aged people, 
ticularly in the leg of an old gentleman, whoſe toes and foot 
ere ſphacelated ; the diſſection of morbid bodies, does likewiſe 
ry often informs us of the true uſe of the parts, as appears by 
he following inſtances 3 the oflification or petrifaction in the 
eat artery, at its riſe from the heart, has been obſerved fo com- 
unly, that ſome take it to be conſtant 3 how it may be in ſome 
aimals, Mr. Cowper cannot certainly fay, but in human bodies 
tt is well aſſured, that whenever it happens, it is a diſeaſe, and 
nome meaſure incommodes thoſe parts in the proper execution 
f their functions, as is evident from the following caſes ; a thin 
Iii z man 
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man about 30, who languiſhed with an ulcer in the! thigh, * 
tended with a Caries, or rottermeſs of that bone, at its articul 
tion with the Tibia and Pareto called the knee, Where all the 
bones were affected, at length fell into a true Pythiſis, and 
coughed up a great 83 of Pus; ſome months beſoret 
patient's death, Mr. Cowper frequently ſaw him, when he wou 
often offer him his wriſt, to feel his unequal pulſe; the ane 
there miſting ſometimes one, fometimes two ſtrokes in ſix or f 
ven; at firſt the patient told Mr. Cowper, that he obſerved 
miſſed but one if ten; but at length theſe ſtops become mo 
frequent, eſpecially, on any agitation of the body or mind; th 
a Tolypus in any of the large veſſels about the heart may indy 
that ſymptom, yet its continuance © Jong before death, ſheys 
owing to ſome other cauſe, as appeared, on opening the heart at 
at artery of this perſon. | 
Plate XIII. Fig. 1. repreſents the trunk of the great artet 
opened and n a 4 8 the three Jemilunar valves of t 
Aorta, which hinder the blood from returning to the heart, a 
it is expelled thence by its Syſtele or contraction; theſe vals 
were in this caſe hmewhat thicker, and not ſo pliable as thi 
naturally are, and they did not fo, adequately apply to cal 
other, as is expreſſed by 444 Fig. 4; whence it happe 
ſometimes, that the blood in the great artery AA A Fig. 
would recoil and interrupt the heart in its Syſtole; but this it 
bornneis of theſe valves was owing to a bony or ſtony ſubſtan 
repreſented by h in the {aid Fig, Which appeared much plain 
when the valves were dry, as repreſented in Fig. *; ag thet 
valves ſtretched out and dried; ᷣ the petrifaction or ſtony ſubſla 
at their conjunction; in this inftance, Mr. Cowper obſerved 
left ventricle of the heart, expreſſed at G G, DD, e e, ff Fig, 
to be a little dilated from its natural fize, but was not by ti 
5 in three ſo big as the left ventricle of the heart of anot 
ubject he had diſſected; the ſymptorns for ſome years belt 
the death of this perſon, who was about 30 years of age, Wi 
an extraordinary ſhortneſs of breath, eſpecially on any fatig 
with an inte: miſſion of one pulſation in three; the poſture 
ting up was more eligible than any other; he complained of 
faintneſs, and now and then of a pain about his heart; the « 
treme. parts were often cold, which towards his death 1ncrea 
more and more upon him, his legs and arms being mortified fc 
hours before: Upon opening the cheſt, the heart, particulat 
Its left ventricle, was — * 27 than that of an ordinary 
and filled with coagulated blood; the vahves of the great # 
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AA Fig. I. were petrified, inſomuch, that they could not ap- 
ach each other, as repreſented by Fig. 2 and 4. but an ori- 
tice ſhewn at Fig: 5. remained always ** by the petrifactions 
% Fig. 3. and 44 Fig. 5, which had clogged theſe valves, 
and hindered their application to each other, as in a natural ſtate 
is repreſented by 4 44 Fig. 2 and 4. 
The explication of the ſymptons in both theſe caſes is obvious 
enough, for tho' the perſon, in the firſt inſtance did not die of 
the lame diſeaſe with that in the other, yet the ſymptoms in his 
ilneſs plainly ſhewed what muſt follow, from the diforder of 
thete valves, as they are rendered more or leſs uſeleſs; for as 
their office 18 to prevent the return of the blood into the heart, in 
its Diaſtole, by exactly ſhutting up the paſſage of the Aorta 
(like the valves in water- engines) ſo, if by any accident they are 
hindered from performing their functions, as they were by the 
petrifactions mentioned ; the conſequences muſt be, not only a re- 
gurgitation of blood into the heart, but they baulk its impulſive 
force, when the muſcular fibres in theſe valves, cannot contract 
o prepare the paſſage for the blood of the left ventricle, when 
it is to be expelled into the Aorta; hence, the intermiſſions of the 
pulſe in the firſt inſtance may be accounted for; in the latter in- 
ſtance, theſe valves were wholly uſeleſs, and the circulation be- 
came more difficult, as appeared by the refrigeration of the ex- 
teme parts, mortifications, c. In both theſe caſes the left ven- 
tricle of the heart was dilated proportionably to the bad conſti- 
tution of theſe valves, which plainly ſhews that theſe valves give 
ſuch aſſiſtance to the heart, as it cannot be without, and that it 
gradually ſuffers according to their indiſpoſition: Mr. Cowper 
had an opportunity of obſerving a like inſtance, in an elderly 
gentleman about 52, who ſometimes had intermiſſions in his 
pulte ſeveral years before his death, in whom Mr. Cozeper found 
divers petrifications in the mitral and ſemi lunar valves of the left 
ventricle of the heart. 7 7 | 
Fig. 1. repreſents the left ventricle of the heart opened, E9c. 
AAA the inſide of the Aorta flit open to the left ventricle; BB 
the bulbous trunk of the Vena pulmonalis divided and pinned 
alunder; aaa the three ſemilunar valves of the Aorta, which 
hinder the blood from returning to the heart; & a ſmall ſtony 
lubſtance at the conjunction of two of the ſemilunar valves, ex- 
preſſed at Fig. *; 4 à parts of the two valyes dried; & the pe- 
ntaction, as it appears in the dried valves; C part of the lower 
runk of the Vena Cava, cut off immediately above the liver; c c 
he left auricle opened and ſtretched out; DD the ſides of = 
. : ett 
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left ventricle divided and drawn afide, to ſhew its inſide d d ee ff 
GG; dd the mitral valves of the left ventricle of the heart, or 
Arteria pulmonalis divided and turned afide; ee the carneę 
Columnæ, from which ariſe the tendons faſtened to the valves dd, 
repreſented in Fig. 3. by df; ff a tranſverſe tendon, wher 
the Columne carnee are drawn nearer each other in the Syſt 
or contraction of the heart, when the blood is expelled into the 
Aorta; whereby, the tendons repreſented by ff Fig. 3 and ;. 
draw the mitral valve naturally; by which means, its orifice ge 
in the ſaid Fig. is not only cloſed to prevent the return of the 
blood by the Vena pulmonalis, but at the ſame time opens a paſ- 
fage for the blood of the Arteria magna, by withdrawing the 
mitral valve d Fig. 2. from the orifice of the Aorta aa ag; GG 
the internal ſurface of the left ventricle, where it is ſomewhat 
imoother as it leads to the Aorta; g g the trunk of the coronary | 
vein divided, when injected with wax; + the coronary artery 
in like manner divided; i one of the trunks of the Vena pulno- 
nalis; kk ł the three orifices of the trunks of the Vena pulno- 
nalis, as they open into the bulbous trunk, expreſſed at B B; H 
the cone of the heart. | 

Fig. 2 A repreſents part of the Aorta next the heart; 444 
the three ſemilunar valves, as they appear next the heart in a na- 
tural ſtate, whence the heart is in Diaſtole and the blood hin- 
dered by theſe valves from returning to its left ventricle; bb part 
of the baſis of the heart cut off; ee the two Columnæ carnee of 
the left ventricle; d the mitral valve; ff the tendons arifing from 
the Columnæ carnee, and inſerted into the upper and middle 

arts of the valve, as well as into its lower margin, which is 

ter repreſented in the following Fig. g the orifice of the 

Aorta completely ſhut by the application of theſe three valves 
to each other. 

Fig. 3. ſhews the ſame parts as in the preceeding figure, as 
they appeared, when the valves of the Aorta were — ed, ex- 
cepting a, which repreſents a part of one of the valves that was 
not covered with the petrifaction; 5 the petrifactions on the 
reſt of the valves; f a ſmall petri faction on the mitral valve; 
h ſome of the tranſverſe tendons, which draw the Columne 
carneg to each other, when the heart is in Syſtole, for the more 
effectual cloſing the orifice of the mitral valve, repreſented here 
at g. 
Fig, 4. and 5 ſhew the ſame parts repreſented in the two 
1 figures as they appear when viewed towards the heart, 

icd and diſplayed; A A the trunk of the Aorta; 44d 1 2 
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the ſemilunar valves in a natural ſtate, when the blood in the 


2 
f arteries preſſes them cloſe to each other; þbþ bb the trunks of the 
no coronary arteries cut off; 44 Fig. 5. the ſemilunar valves 
£ g . a 
. rified ; c the orifice of the mitral valve next the Vena pulmo- 
nas; ddd the internal ſurface of the mitral valve leading to 
7 the left ventricle; eee the Columne carnee; ff their tendons 
zs the tranſverſe tendons, which draw the fleſhy columns to each 
other when the heart is in Syſtole. 
© Wl 4 dropſical Body diſſected by Mr, John Lafage. Phil. Tranſ. 
: Ne 299. p. 1977- 
A R. Lafage was called to open a maiden Lady 52 years of 
4 age, who complained about fix weeks — 3h of a hard 
+ welling in the hypogaſtric 2 on the right ſide; from which 
y | time her belly grew by degrees to an exorbitant bigneſs, 
y the great weight whereof was the moſt confiderable ſympton, and 
;. u laſt ſuffocated the patient; the body was very much emaciated, 
3. and her legs were {welled a few days Like her death; Mr. La- 
17 ae expected water, but there was only a viſcous darkiſh hu- 
mour, to the quantity of 18 gallons ; after the evacuation of that 
matter, he perceived a large heap of veficles ariſing from a 
. chick membrane that covered the guts, it being the Peritonæum 


1. W {parated from the muſcles; he took it out, in order the better 
«© W to examine thoſe veſicular bodies diſpoſed on the outer ſurface 
of WI of that membrane, as alſo thoſe that were on its inſide, towards 
m Wl the guts 3 the veſicles were of different fizes ; ſome of the largeſt 
le WJ bad been broken and funk, others were broken and almoſt empty, 
is and ſome were very much diſtended and full; the matter in all 
he of them was of the ſame nature with the extravaſated humours ; 
es WI what was contained in the ſmaller ones proved to be of a different 

colour and confiſtence, not unlike jelly, whites of eggs, gall and 
az honey; in ſome it was much like the humour of a true Meli- 
x- ceris: There was but little matter extravaſated in the cavity of 
as W the Abdomen ; the greateſt part was contained betwixt the Peri- 
he Wl 701147 and the muſcles; the right kidney was affected with a 
e; particular dropſy; all the Viſcera beſides were in a natural ſtate , 
12 MW two Polypus's were found in the heart, and two pretty large 
ore MW ftones in the gall-bladder. 


drive their freſh air into it without any friction; and the air 
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An Tmprovement of the Heſſian Bellows, &c. by Mr. Papia 
Phil. Tranſ. N“ 300. p. 1990. | 


* E RE was an account of a new contrivance printed at 
a Leipſick in Atﬀtis Eruditorum Anno 1699, with this 
title, Rotatilis Suctor & Preſſor Heſſiacus, which may be ap. 
plied for wind, as well as for water; the ſhape of the Tympanuy 
was cylindric, as repreſented by Pl. XIII. Eig. 6. where DA EC i; 
the circumference; CP, DP, AP are the Radii; which bear 
the wings Cm, Dn, Ao; Ce is the aperture, thro' which the 
wind muſt be driven in the direction of the tangent C B; and it 
may. be obſerved, that when the engine is working, every wing 
from the extremity of the a re e, till it comes to the begin- 
ning of the ſame aperture C, always drives the fame air, with 
the fame ſwiſtneſs, and at the ſame diſtance from the center; ſo 
that in going over all that circumference, the air finds reſiſtance 
by friction, and acquires nothing at all; Mr. Papin therefore 
made the circumference in a ſpiral ſhape, as AFGB in Pig. „. 
the Radii are AP, CP, DP, E9c. the wings are AM, ON 
DO, Sc. the aperture is A B; and it is to be obſerved, that 
every wing 1n going round drives freſh air, becauſe the air which 
is firſt in motion finds place to recede from the center towards the 
ſpiral circumference ; and fo it gives room to freſh air to come to 
the wing; and when the wings come near the aperture, they 


which has been firſt driven and removed from the wing, cannot 
loſe its velocity; becauſe the wings which continually follow, do 
continually drive freſh air; this new ſhape of the Heſſian bel. 
lows alſo affords another advantage ; becauſe, the air in going 
round, follows the ſpiral line, which is nearer to a ftreight line, 
than a circular rotation; and when the air comes to the 
aperture, it enters it without any loſs of its ſubſtance ; but in the 
cylindrical machine Fig. 6. the air always goes round in a cir. 
cular manner, and when it comes to the aperture, the wind 
is driven ſtreight on in the direction of the tangent, but juſt in 
the beginning at C; and afterwards the impulſe is oblique, which 
obliquity is always increafing till the wing comes to the point A, 
and muſt occaſion a great diminution of irs ſtrength : Mr. Papm 
made bellows of a ſpiral figure, where the radius AP was but 
10 inches aud 2, the wing Am two inches broad, and nine 
inches high; becauſe the Tympanum was likewite thus high, or 


a little more; the aperture A B was nine inches, or a little N 
0 
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ſo as to make a ſquare hole; when Mr. Papin worked this en- 
gine with his foot, it made ſuch a wind as could raiſe up two 
pounds weight ; and without doubt a ſtronger man could do-much 
more; but this is more than ſufficient for the purpoſe, ſince there 
no more air need be driven than is enough for the reſpiration of 
ſuch as can work in the mine; and wooden pipes may eafily be 
made of boards, to convey the wind to the very bottom; ſo that 
the air will be continually renewed within, as well as without. 
Mr. Papin made ſome trial of the Heſſian bellows in a very 
ſtrong fire in a furnace, to melt glaſs, iron, or any other hard 
metal; and tho” he could open the furnace above the matter to 
be wrought upon, yet no flame would get out thro' the aperture, 
nor could the cold air from without get into the furnace; ſo that 
it is very likely, this will be a great conveniency for ſeveral forts 
of work, fince men may work their materials when they are moſt 
loftened in the fire; and they may be drawn up perpendicularly, 
ſo as not to be bent, as they are when drawn horizontally ; 
Mr. Papin believes this would be a good way, eſpecially he 
making with eaſe glaſs-pipes and looking-glafles of an extraor- 
dinary bignels ; — he thinks that the Heſſian bellows may be 
apy lied to ſeveral good uſes, and ſo deſerve very much to be 


improved. 


An Account of the Age of Manuſcripts, the Style of Lear ted 
Authors, Painters, Muficians, Sc. by Mr. Humphrey Wanley. 
Phil. Tranſ. N“ 300. p. 1993. | 

HE ſubſtance of what a moſt reverend prelate writ to 

Mr. Wanley about manuſcripts and copied writings was to 

the following purpoſe; viz. that it is not only poſſible, but very 
eaſy, upon the peruſal of a written book, to pronounce in what 
age or century it was writ, ſuppoſing a man to be tolerably well 
ver/ed in books of that language or country ; and that this 
judgment may be made, only by obſerving the ſhape and figure of 
the letters of the book, which (like all other things) have their 
fixed periods of duration ; as being formed one way in ſuch a 
century, and another way in the next; time only (which alters 
the outward ſtate of other things) working this change alſo in 
letters, of hat age, language, or country ſoever they be And 
then as to the original compoſitions ; rhat the ſtyle or diction of 
any noted author being well obſerved, it is very eaſy to diſtover 
fuch others of his works, as have gone abroad, without bis 
name; and _= the very time when the author lived: Mr. Wan- 
ley acknowledges that it is evident, a _—_ may judge of ſome 
Vol. IV. Ne 12, K k MS Ss. 
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MS S. by the hand; and of the genuine and ſpurious works of 
{ome authors; and likewiſe, of the time wherein they lived, 
their ſtyle; but whether this be ſo caſy a work, and that the 
rules men generally go by in theſe caſes, are always infallible 
guides, is what Mr. Wanley very much doubts of; ſuppoſing for 
inſtance, a man {ſhould bring to any antiquary a good M S. cop 
of the Hebrew bible, pentateuch or — written in a ſmall 
common letter, without points, fine knots, flouriſhes, pictures, 
or large letters, or any thing that would look pompous; and 
ſuppoſing that the ink, parchment, &c. ſhould carry a ſeemi 
face of antiquity with them, and that a man ſhould jay his MS, 
was 1000, I200, or 1300 years old, when really it was writ. 
ten within a very few years; could the antiquary from the hand 
alone ſoon find out the cheat? All the Hebrew M SS. Mr. Van. 


ley had ſeen, were writ either in Samaritan or Chaldee let. 


ters; as to the Samaritan, he owns, they bear a good reſem- 


blance to each other; and that they differ very much from thoſe } 


Samaritan characters, which we find ſtamped upon divers truly 
ancient and genuine coins; but then there ſeems to be ſuch a re- 
ſemblance, as to the character, between thoſe coins ſtruck in ages 
far diſtant from each other, that it is hard (from the conſideration 


of the metal, its fabric, weight, or from the ſhape of the letters in 
the inſcription, Oc.) to ſay, which coin was made in the time | 


of David, or Solomon, and which no older than the time of the 


Maccabees ; this being rather to be gathered from the words, | 


and meaning of the inſcriptions, than from the figure of the 
characters which compoſe them; the ſame may be ſaid in a great 
meaſure, of the old Greek, Punic, Roman, Britiſh and other 
coins: The Chaldee character has indeed, varied in tract of 
time, according to the different fancies and humours of men; 


the even plain letter, he thinks, 1s the moſt ancient; this they 
altered into a more neat way of making it, as in R. Stephens 


Hebrew bibles; there is a third faſhion, of waving the a 
dicular ſtrokes like rays, as in ſome of the Hebrew coins exhi- 
bited in the Prolegomena to the Polyglor bibles; then fourthly, 


there is a large fat letter in the M S. rituals and liturgies, be- 


ſides the Rabbinical letters of Traly and Germany, with their 
offspring, the Literæ coronatæ, and perhaps others he never law; 
not to mention here the ih cuſtom of writing the vulgar lan- 
guages of the country, wherein they live, in Hebrew letters: 
It ſeems a hard matter, to trace the original and progreſs of all 
theſe ways of writing, 1o as upon the bare fight n a MS. writ- 


ten in the iel rt ev language or character, to lay, by rhe ſhape H 
| [32 
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the letters of this book it —— to be ſo old ; and it ſeems 
much more difficult to aſſign the particular province or country, 
wherein each Hebrew book was written; as for inſtance, in [raly, 
France, Spain, Portugal, England, Holland, Germany, Po- 
land, Barba 4 Perſia, India, in the ſeveral provinces of Tur- 
key, Sc. The ſame almoſt may be ſaid of the Greek manu- 
ſcripts, in which language there has been a great diverſity of 
writing, according to the different humours of the ſcribes, the 
faſhion then in uſe, or the manner of that particular province, 
in which ſuch a book was written; nor is it eaſy (tho a perſon 
would be apt to take ſuch differences for ſo many land-marks) to 
tell the age of a Greek MS. without the date; and Mr. Wan- 
ky never faw ſuch a date fo high as the year 6400, according to 
the Greek computation ; and it is ſtill much harder, from any 
remarks about the character, illumination, ink, parchment, pa- 
per, binding, &c. to find out what country, — or iſland, 
ſuch a Greek book ſhould be written in, or what countryman the 
{ribe ſhould be; for if a man is born in one country, and writes 
a book in another, ſtill retaining the character and manner of 
writing uſed in his own country, Mr. Wanley looks upon it to be 
the ſame thing, as if he wrote it at home; and therefore, he 
looks upon the Greek MS S. which Angelus Borgecius wrote at 
Paris, as if they were written in Candy, where he was born; 
and 10 amongſt ſeveral others, to inſtance in a Latin MS. he 
books upon a copy of pope Gregory's paſtoral care (now in the 
Bodleian library) as a noble monument of our Saxon anceſtors ; 
tho' St. Willibald wrote it, perhaps at mount Caſſinum in Traly ; 
and afterwards, as it is probable, carried it with him into Ger- 
nany, where it remained at Waurtzburg, till that city was plun- 
dered by the Swedes about 70 years _ Mr. Wanley by exactly 
obſerving the nature of the characters, Cc. of thoſe Latin 
MS S. (whereof there is a greater plenty than of any others, and 
contequently may in ſome meaſure remove this difficulty) whoſe 
country he was ſure of, has afterwards been enabled to ſay, that 
this book looks, as if it had been written in France, Taly, 
Pain, Germany, the Netherlands, England, Ireland, &c. and, 
t may be, about ſuch @ time: What further adds to the dif- 
ficulty is, that it is known, that the ſhape of the majuſcule let- 
ters found in Greek MS S. has been retained, for above 600 
ears together, with little variation; and allo that ſome MSS. 
written in minuſcles, and with accents, are older than ſome 
others which are without them; and likewiſe that the preſent 


Greek copiſts or Librarii have three or four different hands, 
k 2 | com- 
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cmmonty uſed by them, one being their common hand, the 
others n imitation of old MS S. which are more beautiful (but 
troubleſome and coſtly in writing) than their ordinary runnin 
hands; and thus Mr. Hanley has ſeen ſome very new thingy 
written in the {ame hand 9-7 4 books, which were certainly 400 
ears old. Eq 

What methods learned men have taken in order to inform 

themſelves of the different ages of M SS. Mr. Wanley does not 


know, but his manner has been this; viz. he has been careful to | 

et all the dates he could, wherein it was ſaid, that ſuch an in- 
a MS. was written, at /uch a time, or by ſuch a particu. 
Jar _ every book with a date, being as a ſtandard, where. | 


by to 


now the age of thoſe books of the ſame or a like hand, 


and of thoſe that are not very much older or newer; where dates | 
have been wanting in ſume books, perhaps, they have had ſome | 
ſucceſſion of emperors, kings, popes, bi ſſ ops, or other officers; | 
and ſetting down the continuance of their predeceſſors for ſo many | 
years, months and days, if there be only the bare name of him, 
who was the laſt in order (all other circumſtances concurring) he | 
then judges the book to have been written during the life or reign | 
of uch a perſon ; eſpecially, if that ſucceſſion be afterwards con- 
tinued by a more recent hand, or that there be two ſuch ſucceſſi- 
ons, as of kings and bif};ops, and the laſt of each happen to be | 
cotemporaries z Mr. Manley has made other obſervations from | 
hiſtorical notes and ecclefiaſtical tables in ſome books; at other 


times one may light _ tome authentic charter or original writ- 
ing, in the ſame hand with ſuch a book, as he has remembered 


to have formerly feen, but without any gueſs at the age of it; | 
the age of the charter being known, that of the book is then | 
alſo known; ſo that Mr. Hanley never entertains any notion or | 
relies upon any oblervation, but as he finds it confirmed by the 


ſuffrage of concurring circumſtances and ſufficient authority; but 
eren in ſome dates, he has found that they have been altered b 
later hands, for corrupt and baſe ends; ſome are fo al 
that when a perſon takes the time they mention, to be the time 
when the MS. was finiſhed by the copiſt, or book-writer, it is 
meant only of the time, when the author finiſhed his compo- 
ſition ; other books are poſt· dated, that they might be accounted 
new; of this laſt kind, is a Greek MS. Mr. Wanley ſaw in the 
univerſity- library at Cambridge, which as appears by a written 
annotation therein, was bought ſuch a year at Rome, for ſo 
much; and yet the date pretends, that the book was written at 
Rome in ſuch a year, which happens to be two years after it was 


bought 
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bought and paid for; the reaſon of theſe poſt-dates was, becauſe, 
before printing was invented, a book by how much the newer, was 
by fo much the more valuable; and therefore, Mr. Wanley has 
found, in ſome — of the MS S. formerly extant in our 
abbey· libraries, that when they ſaid ſuch a book was Tiber verus, 
they would often add & inutilis; but Liber novus was nitidus, 
eleganter ſcriptus, levu facilis, &c. which mean opinion of the 
ancient copies, by the bye, may have been the occaſion of the 
Jois of many a good author: The Libraris or book-writers, were 
from the time of the Romans a particular company of men, and 
their buſineis was a trade; but tho' book-writing was their pro- 
efſion, yet they had afterwards but part of the bufineſs : Learn- 
ing, after the erection of monaſteries was chiefly in the hands of 
the clergy ; and they were for the moſt part Regulars, and lived 
in monaſteries ; amongſt theſe, there were always ſeveral indu- 
ſtrious men, who continually wrote new copies of old books, 
either for their own uſe, for the monaſtery, or for both, which 
ſeems to have ſwallowed up above half the bufineſs ; then, if an ex- 
traordinary book was to be written, for the ſtanding, and more 
particular uſe of the church or monaſtery, the antiquary mult be 
ent for, to write it in large characters, after the old manner, and 
ſuch a copy they knew would laſt for ſeveral ages, without reno- 
ration; between theſe two ſorts of people, the writing-monks 
and antiquaries, the poor Librarii or common writers who had 
families to maintain, could hardly earn their bread; this put them 
upon a quicker diſpatch, that ſo they might under- ſell each other; 
m order to which, they would employ ſeveral perſons at one time, 
in writing the ſame book (each perſon, excepting him who wrote 
the firſt ſkin, beginning where his fellow was to leave oft) or 
elle, they would form the letters ſmaller and leaner, and make 
ule of more ligatures and abbreviations than uſually others did; 
and this is the only account, Mr. Wanley can give, for that va- 
riety of hands, which in former ages, being learned of or bor- 
rowed from the Romans, was commonly aſd, and in faſhion at 
the fame time, and in the ſame country, throughout theſe weſtern 
parts of Europe; and for their becoming lets and leſs for one 
2ge after another, an inſtance of this may be given from the 
hands in England, which about the year of Our Lord 7530 were 
of three ſorts. © 1, The Roman capitals, ſtill retained and kept 
up by the antiquaries, in ſome books and charters. 2. The 
more ſet Saxon letters (which have a near affinity with the more 
ancient Zr; characters, as being with them derived from the 
Roman) which were uſed as the common hand of the age, — 
the 
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the monks in their books, and ſome charters of their diQati 
and writing. 3. The running Saxon letters, fuller of abbre. 
viations, and ſomewhat a-kin to the Longobardic and Franco- 
gallic (both which, with this third fort, were alſo of Noman 
original) were uſed by theſe Librarii in their books and 
charters; as alſo by ſome authors, who wrote much, as 
Bede, &c. There was another ſort of book-writers ſtill 
in vogue; namely, the Notarii, whoſe buſineſs it was to 
take trials and pleadings in courts of judicature; to write as 
Amanuenſes from the mouth of an author; and to take homilies 
and ſermons at church, from the mouth of the preacher; theſe 
Notarii made uſe of Note or marks, inſtead of letters; but when 
in proceſs of time, letters were uſually written {mall and quick, 
and abbreviations became common, the Notarii were diſcarded 
unleſs they would write books in Jong-hand, as other Librarii 
did, and their Note grew out of uſe, and moſt of their perfor. 
mances in notes or marks have ſince been deſtroyed : Suppoling 
then, that a man had one Latin book of each of the four ſorts 
abovementioned Jaid before him, written all at a time, and with- 
out any date or note of the age; would not he be ready to ſay, 
that the three firſt were older than the other? As that the 
book in capitals, was older, than that in the middling hand; 
and this again older than that in the running and ſmaller 
hand ? And that ſuch a book written with the Notæ, being all 
full of marks was not Latin, but of ſome other unknown lan- 
nage? But to come down later; ſuppoſing, that a perſon ſhould 
— ſome more recent books or charters laid before him, in the 
pipe, text, exchequer, chancery, court, and common hands, all 
written at the ſame time, would not he be apt to ſay, that one 
ſeemed to bim to be older than the other, and that they were the 
hands of ſeveral nations? If it be difficult for an a we per- 
fon to be a perfect maſter in all the ſucceſſions of hands, that have 
been uſed in his own country, ſo far as he may be guided by the 
monuments extant therein (and Mr. Wanley never heard of any 
man that was ſuch a maſter) ſurely it muſt be more difficult to 
pronounce from the hand, the age of thoſe books, which wete 
written in other countries, in an unknown language ; and what 
may make a man ſtill more liable to miſtakes (beſides the want of 
dates in the moſt ancient Greek, Latin and other M SS.) 1s the 
practice of ſeveral writers, ſtill to uſe the very ſame hand, when 
in years, which they learned when they were young; like ſeveral 
old perſons, who ſtill continue to write Roman and ſecretary hands, 
which were more faſhionable 50 or 60 years ago, than now. 


As 
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As to the great eaſineſs of __ out an author, and the time 
he lived in, by his ſtyle and phraſe; Mr. Wanley obſerves, that 
ple have learned the knack of changing their ſtyle upon occa- 
fon, ſo artificially, as not to be diſcovered, but when they them- 
elves have a mind to be known : Who would have thought that 
Eraſmus wrote the Epiſtole obſcurorum Virorum ? Or, that 
me of the nicer, nay, the moſt eminent modern critics could 
have been impoſed _ by their familiar and near acquaintance, 
vho trumped upon them their own recent performances for inva- 
lnable fragments of the ancients, whoſe other works, theſe very 
criticks had lying before them? It has been a frequent practice in 
ll ages for poor ſcribblers to father their mocked offspring upon 
iluſtrious perſons; and the diſparity between the | As works 
of the one, and the ſpurious pieces of the other being evident 
enough, it has been eaſy to diſtinguiſh between the gold and the 
brais; but Mr. Wanley would aſk the queſtion, is all that is now 
ikribed by learned men to ſome ancient voluminous Greek and 
Latin authors, undoubtedly theirs? May there not ſtill ſome 
{yppoſititious pieces lurk — them, which may have had the 
luck to be received, only becauſe they have been more ingeniouſſy 
counterfeited? Nay, may not the ſame perſon in the courſe of his 
lit, even alter and vary his ſtyle and phraſe unwittingly, and with- 
out any defign to do ſo? Mr. Richardſon in his anſwer to 
Amyntor, upon occaſion of the difference in point of ſtyle between 
the revelation of St. John and his other works, between the 
prophecy of Jeremiah and his Lamentations, tells us, from 
br. Cave, that the confideration of the times when a man writes, 
ir of the perſons to whom, or the ſubjects about which, or the 
temper of body, or the humour he is in when he writes, or the 
are and pains that he takes in writing, may occafion ſuch altera- 
tons in his ſtyle, as that no certain rule can be inferred from 
thencez and if it was really poſſible to find out the time when an 
athor lived, only by diligently reading his works, ſurely, Mr. Wan- 
oy W's thinks, the world would have been long ſince agreed, as to 
to Wihc time when Homer lived, tho' they _—_ not tel] where he 
te Ws born; and he believes, that in the liſt of ecclefiaſtical Wri- 
at ers there are ſome, and thoſe not of the leaſt conſideration, who 
of MWlntwithſtanding their works have been read over and. over) are 
he til reckoned to be of an uncertain age. 
hen As for pictures Mr. boom, owns, that the works of ſeveral 
ral raſters may be known by the hands, tho they may be almoſt as 
ds, {Wilficrent as their ſeveral hand writings; but, that one painter 
annot copy from another ſo exactly, as that in tract of time it 
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ſhall not be known which picture is the original, is what 
Mr. Wanley will not aſſert: It has been frequently practiſed by 
painters to borrow pictures of thoſe who are lovers and judges o 
ſuch things, to copy them, and to return their copies for the ori. 
ginals, with ut any diſcovery made by the owners ; and he be. 
lieves it poſſible, tho exceeding difficult, for a great maſter to cop 
a picture in ſuch a manner, that when they both ſtand together, ; 
good judge ſhall not be able poſitively to ſay, which is the copy 
and which not; nor can he that drew the original ſay, that he 
could imitate his own handy- work better than a ſtranger has done: 
and yet one would not think it much more difficult, for a man to 
imitate. a drawing or picture, than to counterfeit another man 
hand-writing, which ſome people can do very exactly; and 
others can with pen and ink ſo nicely copy after any thing that i 
printed, that a perſon would affirm their writing to have been 
printed off at preſs: As to the notion of diſcerning the ape, as 
well as the hand of the painter by his picture, Mr. Manley does 
not doubt, but that there is a great deal in it; and why, might 
not this notion be advanced a little farther, and the painter 
complexion be known by his pictures, as well as his age? As ſup- 

ſing, that the fanguine naturally run upon portraits, poetica 

iſtories, nudities, c. the choleric upon battle- pieces, ſea-fights 
fire-pieces, by land or fea, tempeſts, Sc. the phlegmatic upon the 


ſtill-life, Aower-pteces, birds, beaſts, fiſhes, Sc. and the melan. k: 
cholic upon landſkips, architecture, pieces of perſpective, not bu le 
that the different genius of a country, or the deſire of a good m 
cuſtomer, may oblige a painter to work upon a ſubject, which n 
he has no great fancy for: As to the difference in the works of in 
painters, grown old, in reſpect of what they did when young ful 
Mr. Wanley queſtions, whether any certain rules can be eſtablilh'4f cry 


as to their performances in that kind; but, as painters are gene- di! 
rally known to live faſter than other men, which may at length 
occaſion a failure in their fight and memory, a trepidation un 
their hands, Sc. yet Mr. Hanley never heard, that Micha 
Angelo, Albertus Durer, Titian and others, painted worle at 
the lateer end of their long lives, than they did before; nay 89g. 
nior Vario, tho grown old, paints far better than ever, and 1s 
almoſt aſhamed of ſome of his own works, which he painted 
Windſor caſtle, in the time of King Charles II; there may bethu 
in it, that aged perſons having attained, thro' Jong practice, . 
greater experience, to a more ſolid and mature judgment, that 
they had when younger, are more cautious of what they let g 


out of their hands, and correct thoſe flaſhy touches of their pen 
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eil, and other ſuperfluous irregularities, which they and others 
were formerly very fond of; as for the flame and motion of the 
eyes in a picture, or the breath in its mouth, Mr. Wankey can 1a 
but little; as to the painters painting a living or moving thing, 7 
that one ſhall almoſt diſcern the motion, and fee he bird flying, 
the horſe, or hound running, £9c. that is more eaſy; eſpecially, 
when aſſiſted with the friendly and pregnant fancy of the pleaſed 
op} ſpectator : In ſtill-life, indeed, the eye is quick'y deceived, and 
he there are ſeveral maſters living more excellent at it, than ever 
Zeuxis and Pharrhaſius were; yet ſtill with all their art, it is 
to rery difficult to impoſe upon a man, ſo as tv make him believs, 
i that it is not a picture, but the very life he ſees before him. 
ind Muſicians ſeem to be under the ſame predicament with painters, 
tu fioce they are obſerved to live faſt, as alſo the poets; it is by thg- 
cen practice of ſeveral years, that they attain to a juſt knowledge and 
i maſtery in their reſpective arts; and as their firſt compoſitions are 
os little and light, ſuitable to the mercurial temper of heedleſs and 
lit WY inconſtant youth; fo in time this wears off, and as their experience 
e's] and judgment increaſes, their compoſitions grow more ſolid and 
p. found ; a young man may make a better minuet or jigg, but the 
cali elder a more ſound ſervice or anthem : If it ſhould be ſaid, that 
hes the very beſt painters, muſicians, and poets, died young, or at 
thei leaſt, before they attained to an advanced age, when they would 
an-W have failed, or grown dull, as others did; Mr. Wanky þegs 
but leave to ſay, that old men are of two ſorts, either thoſe who are 
od WY much affected with their age, and weakened, or thoſe who are 
ch rot ; if a man is born of unſound parents, or has lived all along 
in an air diſagreeable to his conſtitution, or is always unhealth- 
no. ful, or lived an intemperate or debauched life, or has been 
ba cruſhed by any heavy misfortunes, or always lived in poverty or 
ne-W diſcontent 3 it is no wonder, if, in ſpite of all this, he attains to 
ga old age; but then, he will probably loſe the clearneſs of his head, 
I the fx d attention of his mind, the brightneſs of his parts, which 
he mi ht formerly be noted for; if a man has never had any of 
ole diſadvantages to wreſtle with, but has all along been bleſſed 
uch the contrary, then he being bred up to a profeſſion, and al- 
1998 vays following it, his judgment therein ſtill increaſes, and his 
hand (a perſon would think) ſnould be more nimble and ready, 
bu end the man a better painter, muſician, or orator, than ever; 
ud why not a better poet too ? For if Mr. Dryden (tho he was 
ad to have been unhealthy at laſt) would have taken as much 
Pins, or had been allowed time to reviſe his latter poems, as in 
lme of his former, they might have been as well, 1f not better 
Vow, IV. 12, L11 received ; 
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received; fo that Mr. Vanley does not ſee, that it is old ape thay 
does a man this dis-kindneſs, but rather that it is the accidents that 
55 too often attend it, which yet many are free from to the laſt; 
uppoſing then, that Raphael, or Vandyke, or Mr. Py 
cel, or Aleſſandro Stradella ſhould have continued their prac 
tice of painting and mafic, till 1 From: grown old; from th 
accidents attending which, ſuppoſe them (as a great many oth 
people to be very free, might we not then have juſtly expefte 
m them, even greater wonders than they had ever before per 
ormed ? Mr. Wanley will nor ſay, that an old general is fitter t. 
truſted than a young one, or that mareſchal Schomberg at hi 
death, was a better ſoldier, notwithſtanding his age, than the 
preſent kings of Sweden and Poland; but rather that the ſtud 
of divinity, or of the laws, does ſeem as nice and copious, as that 
of painting and muſic ; now, the old and ſage men of theſe x 
feſſions, are every where moſt regarded, they are found to hare 
the ripeſt judgments, and they are deſervedly imployed in the 
moſt weighty affairs * to their profeſſions; it has alk 
been ſeen (as was partly ſaid before) that ſome painters and mu 
ficjans have not at all failed as they grew old, but kept that great 
reputation to the laſt, which they had before acquired. 
Upon the whole, it ſeems to Mr. Wanley, that there is a 
dual and ſenſible alteration in the appearence of things, and eſpe 
cially in the /criprure, or hand-writing of MS 8 now theſe 
ought to be conſidered with reſpect to the particular places 
wherein they were written; every country is ſuppoſed to have re 
maining therein the greateſt variety, and moſt conſiderable monu 
ments of its own characters; unleſs they are known to have beer 
carried away to other places; and therefore, if any man is de 
ſirous of conſidering the letters of any language, that has bet 
confined to any particular region or province, it is but going 
thither; and it is ten to one, but, if he is diligent, he may fi 
tisfy his curiofity very well; for inſtance, ſuppofing a perf 
ſhould be willing to conſider the nature of the 7riſþ letters, the 
original, progreſs, and variations, with their relation to the Ki 
man, Franco, and Anglo-Saxon ; this might be done chiefly, 
travelling to JreJand, by taking a trip into the highlands of Nolan 
and perhaps into the J/ of Man, and by conſulting ſome Eng 
Jiſb, and other libraries, whither ſome 1rifþ M8 S. have | 
carried; and ſuppoſing a perſon ſhould confider the French, [4 
tian, Spaniſh, or Engliſh hands, each country affords | ſufficien 
helps; but if a man would conſider the letters of a dead 0 


ling language, which ſpread far, and has been, or is ſtill uſe 
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ip ſeveral countries, he cannot be ſuppoſed a perfect maſter in all 
the ways of writing that language, till he has conſidered the 
whole ſtage and ſucceſſion of its letters in each of thoſe countries; 
amongſt thoſe languages, Mr, Wanley reckons the Hebrew, Ara- 
lic, Turkiſh, Armenian, Per ſian, Greek, Latin, Teutonic, 
Llavonian, &c. and tho Tatin is common amongſt us, and every 
body is ready to pronounce the age of a Latin M S. yet Mr. 
Wanley thinks they would do well to enquire where, as well as 
when a book was written; and if they are certain, that ſuch a 
Latin book was written in ſuch, a particular country or province, 
it is then more eaſy, by confidering the ſucceſſion of letters uſed in 
that province, or by comparing it with other books written there- 
in, to ſay how old it is; for want of this confideration, ſeveral 
karned perſons have been almoſt always out in their calculations, 
and have pronounced at random; if then this method appears ra- 
tional, and even neceſſary, in order to attain to a ſufficient mea- 
ſure of this fort of knowledge; it follows, that it is no eaſy 
matter to aſſign the age, even of a Latin MS. no not even itt 
England, where yet he wy <p that there may be as great a 
variety of Latin hands, as in moſt other countries. | 

As for painting and muſic, Mr. Wanley knows very well, that 
each painter's hand, and each muſician's manner differs from ano- 
ther ; but whether there is a gradual and remarkable variation 
from themſelves, in the courſe of their lives, is what he tever, 
heard aſſerted; this is certain, that they can change their way of 
painting and compoſing at pleaſure ; and therefore, Mr. Purcel's 
Dulcibella is faid not to be like his other mufic ; and Mr. Fuller 
the painter could put one of his pieces upon Sir Peter Lilly, for 
a moſt incomparable picture of Michael Angelo; but then, theſe 
changes and variations from their utual manner are very ſeldom 
made; and a man pg purſues and ptactiſes that which is 
moſt agreeable to his own genius; for this reaſon, when a pain- 
ter's hand is fixed, his manner is then limited ; and ſo when a 
curious perſon comes into a gallery, he knows that this picture 
was done by Ryley, Kneller, Vandyke, Dobſon, Tintoret; &c. 
and that to be a copy after Reubens, Georgeon, Salv. Roſa, Han. 
Caraccio, Pietro di Cortona, &c. and when he comes to an Ope- 
ra, to a Conſort, or to Church, not knowing before hand, what 
muſic is to be performed, yet he may ſoon diſcern, that it was 
compoſed by Corelli, Bepriſt, Baſſani, Chariſſimi, Blow, Pur- 
cel, &c. and ſo upon reading an ancient author, a ſagacious and 


learned perſon may find, that he writes, according to the man- 


der of ſuch an age, that the ſtile imitates ſuch another, or that 
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che book, tho it bears ſuch an author's name, yet might pethapy 
be more truly aſcribed to another, with whoſe ſtile it more ex. 
actly agrees; as for inſtance, that piece of St. CyriPs, publiſhed 
from the Eſcurial MS. by 771 * Corderius, is thought, by 
is ſon of the analogy in point of ſtile, to be Origen's; but then, 
whether all this can be always done, done eafily, and without 
error, is the queſtion ; and it ſeems ſtill a greater difficulty, cer- 
tainly, t o diſcover how old the painter, mufician, poet, orator, 
or other author was, when he finiſhed any one piece of his works, 
unleſs a man is plainly told ſo; this being a fort of knowledge, 
that thoſe who have been otherwiſe ſufficiently experienced in 
their ſeveral arts and profeſſions, have not as yet pretended to. 


A W deceaſed of a Schirrous Tumour in his Breaſt, by My, 
homas Greenhill, Phil. Tranſ. No. 300. p. 2009. 


M R. I. D. was ſuppoſed to have died of 4 conſumption; 
foraſmuch, as 14 months before, he had been violently 
ſeiſed with an inflammation of his lungs, accompanied with 2 
Tharp fever, difficulty of breathing, cough, acute ſtitches, and 
leuretic pains, with a ſpitting of blood, c. He was bled 
largely in the beginning, which was often repeated during his 
fickneſs ; and he 0 took ſuch proper medicines as were 
preſcribed him; but notwithſtanding, about Eaſter, there ap- 
xarcd a tumour on the breaſt- bone, pap, and pectoral muſcle of 
the left-ſide, with a fullneſs under the Arilla; from whence it 
was conjectured, a collection of purulent matter in the cavity of 
the Thorax, and that the Sternum was foul ; the firſt, from the 
afotefaid tumours, and from his ſpitting a bloody and purulent 
matter; and the latter, from the riſing and inequality of that 
part; but, upon Mr, Greenhills opening him, he found his cafe 
very different, and ſurpriſing; for, as Eon as he had divided 
ey Fora the common integuments of the Thorax, he found, 
inſtead of a rifing of the bone with cariofity, only an oblong tu- 
mour, about four fingers in length, two in breadth, and of a 
Proportionable thickneſs, weighing about three ounces ; it exten 
ged itſelf perpendicularly on the ſuperfictes of that part of the 
Sternum, which joins with the Cartilago enſiformss ; he = 
rated it eaſily with a knife, from the breaſt-bone, and he found it 
to be of that ſort of wens, or incyſted tumours called Arherom, 
containing a pappy ſubſtance, like ſodden' barley ; next appeared 
a very large tumour on the left-fide of the Thorax, covering the 
whole pap and pectoral muſcles forwards, with a fullneſs under 
the illa of the lame arm; then opening the Thorax, he * 
: t 
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the ſame tumour, comprehending the intercoſtals; Deltordes 
ſubclavian, and ſubſclapulary muſcles, and the whole axillary a 
mammiilary glands, which being obſtructed, and its veflels re- 
lete with a creamy PappY matter, thicket and whiter than the 
ag there was produced ſuch an induration of the aforeſaid 
lands and muſcles, which compoſe the - upper part of the breaft, 
on it may be more properly reckoned a ſchirrous tumour, which 
was on the outfide of the breaſt, ſomewhat bigger than one's 
hand, extending itſelf from the clavicle to the lower part of the 
pap, and lateral from the baſis of the muſcle quite under the 
um- pit; internally, it 2 a third pert of the cavity of the 
deal croud ing the left lobe of the lungs to the right-fide, and 
in its upper part firmly grow ing to it, which it likewiſe did every 
way to the intercoſtal muſcles; it was about the bigneſs of 4 
penny-loaf ; and the whole tumour being conſidered together, it 
might reaſonably be allowed to weigh between three and four 
pounds, which being cut in two, there ouzed out of it, as out of 
a ſqueezed ſponge, a great quantity of thick, white, and pappy 
matter; and what is more particularly remarkable, there was 
formed a large fink or Pelvis in the middle of the axillary gland; 
which contained a thinner diſcoloured matter, and had a free com- 
munication to the veſſels of the Jungs, in the upper part of it, 
where it was united; and from hence it was, that the patient 
generally found eaſe, when he had ſomewhat emptied it by large 
expectorations, and that he could ſo exactly perceive when any 
thin rheum or matter flowed to the part; and it was here 
that the lungs were black and replete with ſtagnated blood, ani 
ſome globules of the aforeſaid matter in its Yeſicube ; the reſt of 
the Jungs was pretty clear from any ulcers or matrer, but they 
were of a ſublivid colour, and ſtrictly adhered on both fides to 
the Pleura, but particularly on the left-fide, all about the ſchir- 
tous tumour z he Veſica Fellis, or gall-bladder, was full of 
ſtones, of the bigneſs of a runcival pea, and confiſted moſtly of 
odd angles, and were formed of a thick viſcous ſediment of gall, 
(which was found therein) from an obſtruction of its veſſels, ot 
jaundice, which the patient had had ſome years before; they 
were 22 in number, ſome triangular, others quadrangular, fore 
quincuncial, Sc. there was nothing elſe remarkable, beſides a 
Maraſmus of the external parts, the waſting of the caul, and 
en emptineſs of all the Viſcera, and blood veſſels in general. 


4 Pin 
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A Pin found in the Gizzard of @ Fowl ; by Mr. Regnart. Phil 
Pran. N“ 301. p. 2055. | 


M 8 Regnart, in cutting the ſtomach or gizzard of a fow! 
u 


ſomething that refiſted his knife, and upon examin- 
ing it further, he diſcover'd it to be a pin, which the pullet had 
fwallowed, and in all probability had lain there for tome time; 
for it had pierced thro' the membrane on the infide, and made a 
paſſage into the thick part, where it had form'd itſelf a bed; it 
1s obſervable, that the head of the pin had paſs'd thro” the firſt 
ſhrivell'd membrane, but ſtopp'd at the ſecond, which ſeem d 
more thick and nervous; ſo that the head remain'd inclos'd 
between the two membranes, and the body had made its way 
into the fleſhy muſcular part; at the point there was form'd a 
Callus, of the — of a ſmall pea, which ſeem'd to be a de. 
fence, that nature had form'd to oppoſe it, as it was working it- 
{elf farther : It is not in the leaſt ſurpriſing, that a pin ſhould lie 
in the fleſhy parts, ſince we fee, that a muſket-ball will lie there 
a conſiderable time, without injuring the Part much; but, how 
it ſhould paſs thro' the membranes of the ſtomach, without 
obſtructing its functions, and the pullet thrive well after it, Mr, 


Reznart leaves others to determine. 


The Theory of Mufic reduc'd to Arithmetical and Geometrical 
Proportions, by My. Salmon. Phil. Tranſ. N“ 302, p. 2094. 


R Salmon, made a muſical experiment, which was founded 
upon the following propoſitions ; viz. That muſic con- 
fiſted in proportions ; and the more exact the proportions are, the 
better the muſic ; that his proportions are the ſame that the an- 
cient Greeks uſed ; that & — of notes and half - notes is the 
ſame our modern muſic aims at, which Mr. Salmon in his experi- 
ment exhibited upon ſinger- boards, calculated in mathematical 
portions; this was demonſtrated upon a Viol, becauſe, the 
rings were of the greateſt length, and proportions more eakfily 
diſcern'd ; but it may be md to any inſtrument, by 
ſuch mechanical contrivances, as ſhall render ſuch ſounds, as the 
muſic requires. 

To prove the foregoing propoſitions; two viols were mathema- 
chically ſet out, with a particular fret, for each ſting, that each 
ſtop might be perſectly exact; upon theſe a Sonata was pe 
form'd, by thoſe two eminent violiſts, Mr. Frederick and Mr. 
Chriſtian Stefkins ; whereby it appear d, that the theory was 1 
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tain, fince all the ſtops were acknewledged by them, to be 
fet ; and that they make be prov'd a abe to what the beſt 
car and the beſt hand performs in modern practice, the famous 
Italian Signior Gaſperens play'd another $nata upon the violin 
in concert with them, wherein the moſt compleat harmony was 
heard : The full knowledge and proof of this experiment may be 
found in Plate XIII. Fig. 8. 9. wherein muſic is ſet Horch. 
firſt, arithmetically, and then geometrically; the mathematician 
may, by computing the proportions, be ſatisfied, that the five 
ſorts of half notes here ſet down, exactly conſtitute all thoſe in- 
tervals, of which our muſic conſiſts ; afterwards, he may fee 
them ſet forth upon a monochord, where the meaſure of all the 
notes and half. notes comes exactly tothe middle of the ſtring; the 
Lead will find, that theſe are the very proportions which the 
old Greek authors have left us in their writings, and the practical 
muſician teſtify, that theſe are the beſt notes be ever heard, 

Fig. 8. between the two loweſt lines, you have the ſeries of all 
the 2 half notes in an octave, from A-re, to A la- mi- re, which ad- 
ded together make an octave or exact duple proportion; the ſeveral 
parts be ing alſo added together, make all thoſe intervals, whereof 
it conſiſts ; as for example, the two half notes from A to A & +2, 
and from A & to B i make a major tone 3, to which if an 
hemi-tone from B to C 7, be added, you have a lefler third : In 
like manner between the two next lines, you have the ſeries of all 
the twelve notes, in an octave from C fa- ut to C ſol fa. ut; the 
two firſt tones added together, make a greater third ; and fo you 
may add a tone or ſemi- tone, till you arrive at every interval in 
the octave, which is ſo call'd, becauſe eight ſounds are requir'd for 
expreſſing thoſe ſeven gradual ſteps, whereby we commonly aſcend 
to it; it may alſo be obſerv'd, that the proportions falling upon 
- {ame notes in two keys, one ſingle board will be ſufficient for 

th. | | 

lt is acknowledged by all that are acquainted either with ſpe- 
culative or practical muſick, that each interval is divided into 
two parts, whereof one is Hue than the other; an eighth $, 
into a fifth 3, and a fourth &; again, a fifth 4, into a greater 
h ird &, and a leſſer third 5; thus alſo a greater third # muſt 
the divided into tone major £, and a tone minor 2, ; the leſſer 
third (to comply with the practice of muſick) is rather com- 
pounded of than divided into a tone major 3, and an hemi- 
tone, which is its complement, 18; three tones major, two 


tones minor, and two of the aforeſaid hemi-tones, placed me 


- 4.56 
order found in the figure, exactly conſtitute?- the practical 
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octave; which. is ſo called, becauſe it confiſts of eight ſounds 
that contain the ſeven gradual intervals; but it is alſo ne 
to ſet down the divifions of the whole tones, which are the true 


chronic half notes, becauſe there is great uſe made 'of them in 


practical mufick: To make all our whole notes, and all our 


half notes of an equal fize, by falſify ing the proportions, and 


bearing with their imperfections, as is the common practice 

be allowed by ſuch ears as are vitiated by long cuſtom ; hut 
it certainly . 6 us of that ſatisfactory pleaſure, which 
ariſes from the exactneſs of ſonorous numbers, which we ſhould 
enjoy, if all the notes were truly given according to the propor- 
tions here aſſign d. 

It is very eaſy to ſatisfy ourſelves in the arithmetical ſcheme, 
by thoſe operations, which Gaſſendus has ſet down in his many- 
duction to the theory of muſick, Tom. 5. p. 635; as for example, 
his rule for addition is, that two proportions being given, if the 
greater number of one be multiplied by the greater number of the 
other, and the leſſer by the leer, the two numbers produced 
exhibit the compounded proportions; thus, take a practical fifth 
$, and a practical fourth 3 for the two proportions given, mul. 


tiply E by 4, and you have 12, then multiply 2 by 3 and you 
Xz 


have fax, which compounded A. pr of fix to twelve m 
the practical octave ; thus according to Ga ſſandus's arithmetical 

rations of addition, ſubſtraction, multiplication or con- 
tinuation, and diviſion, is Mr. Salmon's whole ſyſtem pror d, 
which for the more eaſy application to practical muſic k, is {et 
forth geometrically upon the fix ſtrings of a viol. 

Theſe fix lines repreſent in Fig. 9 the fix ſtrings of the viol in 
the common tuning, the founding part of each ſtring from the nut 
to the bridge is ſuppos'd to be 30 inches long; the two middle 
ſtrings C and E are drawn out to 15 inches, the half of the 
— 4 it is eaſy to meaſure every interval with a pair of con- 
paſſes; — you are to take 5 20th part of the ſtring G, 
it is an inch and a half, for the firſt half note; if you take the 
whole note from G to A, it is the tenth part and muſt be three 
inches; aſter theſe are taken away, your ſtring will be but 2) 
inches long; ſo that if you advance one note, or a major tone 
further, you muſt take a ninth part of it, which will be three 
inches more whereby you arrive at a greater third, being the 
fifth part of the whole ſtring; thus, the ſeries of all the notes 
may be demonſtrated ; all the ftrings are uniſon at the Top 
where the tuning requires; ſo that, tho the proportions 
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carried on as far as the frers allow, yet the ſtring is open, the 
{ame with the ſtop of that ſtrigg to which it is tun d; and 
accordingly, the ſeries of the notes proceeds as if they were all 
upon a monochord. * | | 

This calculation ſerves but for ty hey A and C, which are 
eall'd natural, becauſe, they have no effential flats or ſharps; but 
becauſe the compoſer begins upon any key, and the. ſeries of notes 
mult take its terminus ? quo from thence ; the inſtrument · maker 
can provide ſuch moveable finger-boards, as ſhall ferve exactly 
for every key; they are taken out and put in upon the neck 
of the viol with as much eaſe 2s you pull out and thruſt in the 
drawer of a table; three, or at moft five of them will be fufi- 
cient to accommodate all the keys that are made uſe of. 

This mathematical fixing of the frets enables every practitioner 
who ſtops clote to them, to give the proportions of the notes in a 
greater exactneſs, than can be done upon the baſs. violin, or 


violin itſelf; fince they Hh ſer forth more perfect * *; 
irec} ; 


pair of compaſſts dividing a Jine, than the niceſt ear can 
tho' the frers for the ſeveral ſtrings do not ſtand in a ſtreight line, 
and the places are alſo ſhifted in different keys, yet the ear natu- 
rally directs the fingers to them; inſomuch, that thoſe who have 
all their life time been aecuſtom'd to ſtop upon frets, that go 
—_ croſs the finger-boards of their inſtruments, do with very 
ittle practice Bf right upon theſe; ſuch is the power of a 
3 as may be undeniably prov'd, by thoſe that play 
upon a violin; who, when they change the key, fall upon the 
right ſtops, tho' they have no vifible direction where to ſtop, nor 
time to alter by the ear, the note they firſt pitch'd upon. . 
By this ſtandard of regular proportions, may the voice be form'd 
to fon the perfecteſt notes; they are all the ſame in vocal and 
inſtrumental muſick; if then the inſtrument which goveros the 
voice be perfect, the ear will of neceſſity bring it to pertection; 
it is a pity that a good natural voice ſhould be taught to ſing out 
of tune, as it muſt do if it be guided by an imperfect inſtrument ; 
and this may be the reaſon, why ſo few attain to that melody, 
which is fo much yalued ; but fince we now know wherein per- 
feQion lies, a conſtant practice will bring us to the attainment of 
!t: The dividing wholes into chromatic hemi-tones is very neceſ- 
fary, but very difficult for the voice to be broken to; if it learns 
from an inſtrument, whoſe whole notes and half notes are ſup- 
pos'd to be equal, the ſound muſt needs be very uncertain and 
ver; unharmonical ; whereas, the proportions being truly fix d, 
You IV. 12. Mm e 
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would bring it to perfection in the niceſt and moſt excellent part 
of muſick. a 

The chromatic hemi- tones are the ſmalleſt intervals our modern 
muſick aims at, tho? the ancients had their en- harmonic quarter 
notes, which they eſteem'd their greateſt excellency; theſe may 
alſo in time be recovered, ſince we know their proportions; for 
as the diatonic tone is divided into chromatic hemi-tones; ſo 
after the ſame manner, may the chromatic hemi-tones be 
divided into theſe leaſt en-harmonic intervals, which were always 
made uſe'of; but if we go no further, yet this experiment de- 
monſtrates the true thegry of muſick, and brings the practice of 
it to the greateſt perfection. 


The Bones of a Human Fcetus voided thro' an Impoſthume 
in the Groin; by Sir Philip Skippon. Phil. Tranſ. Ne zo, 


P. 2099. 


8 


IR Philip Skippon viſited a woman in Drury: lane 66 
years of age, who had a child conſum'd in her Urerus for 
about 28 years; ſhe bore two children after this, the one liy'd 
11 years, and the other fix, about eight years before Sir Phjl;p 
{aw her; an impoſthume broke out in the right Inguen, and then 
ſeveral bones of a dead child were expelled, ſome of which he 
had by him; the patient had ſtill a large ſwelling in that groin 
2 ſhe felt ſomewhat very hard, which ſhe fuſpected to be 
ones. 


An extraordinary Caſe of a Coltive Perſon; by Mr. Sherman, 
ith an Obſervation thereon; by Mr. Cowper. Phil. Trani. 
Ne 302. p. 2116. 


NE Thomas Philips, of Eaſthorp, near Keldon in Eſſex, 

was well in every reſpect, till he was a year and quarter 
old; at which time a very ſtrange and almoſt continual rumbling 
in his inteſtines ſeized him, the conſequence whereof was a vio- 
lent looſenets, for which all the phyſicians near the place could 
find no remedy ; but at length, when the child's life was deſpair'd 
of, the looſeneis —— in ſuch an obſtruction, that he did not 
go to ſtool for 2 fortnight or three weeks together, and from three 
weeks it proceeded gradually to the intervals of 19 or 18 weeks; 
and continued fo, all he came to be about the age of 15, when 
his body reſumed its natural temper, which laffed four or fire 
years; but then the obſtruction returned, and it increaſed till he 
died; for it was cuſtomary with him in the latter years of en 
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life not to evacuate any Fæces, under the interval of 19 or 20 weeks, 
and ſometimes, (twice at leaſt) he had no diſcharge for 21 or 22 
weeks together; he lived to be near 23 years of age, and walked 
about almoſt to the hour of his death; for he was ſuddenly ſeized 
with very fick fits, but could not vomit, two or three of which 
fits carried him off in a few hours, and he died nine weeks after 
he had had any ſtool : The patient never vomited, nor had at any 
time any excrementitious taſte in his mouth; neither did he 
ſweat much, nor make more urine, than in proportion to his 
drinking : When the patient went to ſtool, he evacuated ſeveral 
times in a day, and that for ſeveral days together; *till he had 
emptied himſelf; and throughout his whole Nike, he never diſ- 
charged any other than very thin Fæces; before the time of evacua- 
tion came about, he was of an extraordinary bigneſs ſeveral weeks 
before his going to ſtool, unleſs he could break wind, which he of- 
ten endeavoured to do, by laying his body on the edges of a table 
or ſtool, but often to no purpoſe ; he declined the uſe of any 
medicines for ſeveral weeks before he died, contenting himſelf 
with going to ſtool once in three or four months, or in 19 or 20 
weeks, as abovementioned ; but what was ſurprifing, was, that 
he generally had a pretty good appetite, and cat and drank as the 
reſt of the family did; nay, till the time that his body came to 
be very full, he could work at the plough, or ſuch like husban- 
dry labour. 
Mr. Cowper obſerves, that it is not improbable, that had this 
erſon's Abdomen been opened, ſome of its contents would 
8 been found not unlike thoſe mentioned in his explication 
of the zath table of Bidloo's figures; where Mr. Cowper obſerved 
in a young gentle woman he had diſſected, the Omentum fo much 


diminiſhed, that at firſt it appeared doubtful, whether that part 


had ever exiſted in that ſubject; but, upon a ſtrict examination, 
the ſinall remains thereof reſembled a Congeries of ſmall glands, 
ſtuffed with a ſuet - like matter; the whole inteſtinal canal, even 
from the Pylorus to the Anus, was diſtended with Fæces, and 
the ſurfaces of all the ſmall guts adhered ſo cloſely to each other, 
that they could not be ſeparated, without tearing their external 
membrance, to which the Omentum contributed by its adhefion ; 
the whole Compages of the inteſtines wy much reſembled that of 
the external ſurface of the brain, covered with the Pia Mater; 
ſo that the meſentery in that ſubject could not be ſeen, till this 
external incloſure was divided; it is certain, that, by this diſ- 
order, the periſtaltic motion of the guts muſt needs have been 

5 | Mm m 2 | very 


move this dangerous ſymptom, the phyſicians adviſed bleeding in 
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very much impaired, if not quite hindted ; the Peritanduts 
was likewiſe in that caſe very much thickened, and had ſeveral 
preternatural white bodies fer at various diſtances on its interna] 
ſurface; the like appeared on the ſtomach, which very tnuch te. 
ſembled in figure = milliary glands on the back patt of the 
Aſpera arteria 


An Eruption of Blood from ſeveral Parts of the Body, and 
4 & Colic ariſing from the Coaleſtente of the Mreſtines, into a 
thick and cartilaginoiis Subſiznce ; by M. Antonius Mefapo- 
70 Phil. Tranſ. N* 303, p. 2144. Tranflated from the 
at in. | 
Certain young woman had enjoyed a perfect ſtate of health, 
was naturally of a chearful diſpofition, till the 18th year 
of her age, when having undergone a 8 of diſorders, ſhe 


vas afflicted with a flux of blood from unuſual parts of her body, 


and at length with a diſmal ſort of partial ſweat ; after a laſting 
pain in her ſtomach, ſhe began to cough up blood, occalioned by 
a ſpurious pleuriſy with which ſhe was taken, accompanied with 
a pain in her fide, and a difficulty of breathing; the diſorder in 
her breaſt going off on the fourth day after, ſhe was afflicted with 
a head-ach, under which ſhe had formerly laboured, and was ob- 
ſerved to have an effuſion of blood at the nbſe, yet without any 
relief; wherefore, the ſurgeon blooded her largely in the foot, as 
he had formerly twice drawn a fizy ſort of blood from her arm; 
yet fot all this, her diſorder did not decreaſe ; after this, the pa- 
tient had a Cardialgia, or heart-burn, which made her at fuſt 
vomit up a viſcid green matter, and then blood, and that in acer- 
tain regular period for many days, yet without being relieved of 
her head - ach; this troubleſome viciſiitude of diſorder ſtill con- 
tinued to rage, when about the beginning of May her Menſes te. 
turned, and that in a ſufficient quantity, as ſhe-was wont to have 
them; after the ſeventh day, the ſurgeon gave her a potion of 
Manna, with which tho' ſhe was very much diſordered and ſeemed 
to grow worſe, yet a little after, her fever entirely left her, which 

re had been more or leſs a continued fever, with watching; 
her diſorder had ſcarce intermitted for a week, when her fever 
returned again, attended with a pain in her joints, and particu- 
larly in her belly, from which tho' ſhe was ſoon relieved by tak. 
ing Oleum Amygd. dulcium recti. Be without fire, yet her 
continual vomiting and loſs of blood, afflicted her much: To te- 


{mall 
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„San quantities, and at proper jntervals, in the SabontHlld, and 
i] the application of anodynes, aſtringents, Sc. which tho” accor- | 
1 WY dingly done, yet the diſorder taking an irregulat courſe, after it 
jad gone the round bf all the cominon excretories, began to low 
e unuſual parts; about the beginning of June blood run at her 
ears, a little after, at the points of her fingers, and then of her 
toes; preſently after at the Uinbilitus and cornet of the eye; ſe- 
reral times by ſweat, and ar length it burſt out from the middle 
of her breaſt, afterwards in the foot, where the Suphena is prickt 
in bleeding; then at both palms and back of het hands; two 
days after it owed from her chin, and in the night- time from the 
tip of her tongue, and all this in a forthight's time: M. Meſapo- 
titus, paying a viſit to thiy patient, was furptifed to find, that 
ſhe had ſome tolerable degree of ſttength and à chearfulneſs of 
countenance 3 a {mall print, like an 1 was (ſtill 
to be ſeen in the palm of her left hand, | whente the blood 
had owed the day before, and as ſhe ſaid, with a ſenſible pain; 
as was always the cafe when it flowed from any particular place; 
but when from her breaſt, or other parts like ſweat, there was 
no veſtige of an orifice to be ſeen, only the blood on her linen; 
on the 14th of June her Menſes returning in a greater 8 
than ordinary; ſome ſuppoſed, betauſe it had intermitted for 20 
days, that the diſorder was removed; but a fecond ſwear cotnir 
o, and continuing for ſome time, ſhe found her ſtrength impaired, 
and the diſcoloured blood appear; change of air proved ineffec 
tual towards a cure, it rather made the patient worſe. | 
M. Meſaporitus happened to be preſent, when The felt a 
'winging pain in the extremity of one of her fingers, whereby ſhe was 
c W *pprifed that an eruption of blood would foon enſue ; he oblerv'd 
1 t to drop from a deep puncture, and immediately from another 
not far off; three days after ſhe had a very plentiful bloody 
ſweat, and little or none ever aſter; it was obfervable, that, 
from a flight excoriation above the Malleotrs, occaſioned by 
5 ſpraining her foot, there flowed a plentiful quantity of Serum, 
+ W hich could hardly be ſtopped either by ſtiptics, or bandages. 
To confirm this ſurpriſing Phenomenon, Fabricius Ardiſonus 
relates, that he cured a woman of 30 years of age, who had a 
luppreſſion of the Menſes, and flux of blood at the corner of her 
Je by promoting their regular courſe ; and there are other ſimilar 
2 Inſtances to be found in authors, as in Penivenins, Hollerius, 
Kc. tho' in all theſe, ſome obſtruction might octafion an extra- 
ation, yer in the preſent caſe, obſtructions can have ho place; 
appears from the very ſubtile criſis of the blood; 9 
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blood in the height of a fever; and as M. Me/aporitns obſerved, 
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firſt it was florid, and preſently after ſufficiently diluted ; 2nq 
tho' at firſt it was obſerved to be ſizy, that does not at all evince 
the groflneſs of its ſubſtance, but only a greater elixation of its parts 
which are apt to coagulate, as is particularly evident, in letting 


of a young lady in an acute diſeaſe, that inſtead of blood, there 
flowed a white thin Serum from her vein, which afterwards coapy- 
lated ; yet he acknowledges, that this is no ways an adequate, cauſe 
to ſatisfy philoſophers, whom he leaves to — the preciſe 
and inſenſible dean of the blood. 

A country- man being for ſome time, extenuated and afflicted 
with gripes, and hy pocondriac ſpaſms, could hardly diſcharge 
any thing by ſtool ; at length, being quite ſpent, he languiſhed 
and died: Upon' opening his body, the thick guts, eſpecially at 
their flexure near the Duodenum, were found to be firmly united 
to each other, and the adjacent guts, by intermediate calloys 
protuberances, ſo that they could hardly be ſeparated ; and be. 
fides, their ſubſtance was grown hard, like a cartilage, and be- 
come ſo thick, that there was ſcarcely any cavity remaining. 


The ſolution of a Problem concerning the determinate Doſe of 
Purging and Emetic Medicines; by Dr. Cockburn. Phil, 
Tran. Ne 303. p. 2119. Tran/lated from the Latin. 


H E better to determine the different doſes of emetic and 
purging medicines, according to the variety of conſtity- 

tions and ages; 1. We muſt ſuppoſe that ſuch medicines cannot 
operate, before they have got into the maſs of blood, and are 
entirely mixed therewith ; for it 1s evident, that unleſs they pro- 
voke a Nauſea, no ſenſible effect is produced by them long after 
they are conveyed thither. 2. That their more general effect 1s 
an alteration of the temperament of the blood, and other hu- 
mours of the body: From theſe two Poſtulata Dr. Cockburn con. 
cludes, that where the Craſis of the blood is the ſame, there the 
doſes of medicines, to produce a determinate effect, ſhould be 
proportional to the quantity of blood; for if for inſtance, a deter. 
minate doſe is required to alter in a determinate degree, the 
Craſis of one — of blood; double that doſe given to alter 
in the ſame degree, the Craſis of two pounds; and triple, u 
alter in the ſane degree that of three pounds of blood, 2 
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and univerſally, if the quantity of blood þ require the doſe i t 
the quantity of blood i will require the doſe ꝝ d, and Y: d. ti 
3: ud. | di 

Cord WT 


Roy AL SOCIETY. 463 


Coroll. Seeing the quantity of blood, and other humours that 
circulate regularly in the body, may be eſtimated from the weight 
of the animal, for the == we call ſolids are only canals that 
contain thoſe liquors; from hence it follows, that the quantities 
of doſes, cæteris paribus, are proportional to the weight of the 
body; and conſequently, that the doſe of medicines to be given a 
new- born infant, 15 to the doſe of the ſame medicines to be admi- 
niſtred to a man of riper years, as the weight of the infant is to 
that of the man; e.g. 30 grains of Pilul. Rudii are generally given 
in one doſe to a man, and the weight of a man is commonly 
160 J. and that of an infant 12 J. wherefore, as 160 the weight of 
2 man is to 12 the weight of an infant, fo are 30 grains the doſe 
of a man, to 2 4 grains, the doſe of an infant; and the doſes of 
infants are always to be augmented in the ratio of their increaſe; 
erer after the doſes to be given continue the {ame to the 5ath year 
of a perſon's age; after which time, both the quantity of the 
blood and ſtrength are daily diminiſhed, and in that ratio the 
doſes of medicines ſhould alſo be diminiſhed : By this way of 
realoning, which is the more fimple caſe, Dr. Cockburn ſuppoſes, 
that all men enjoy the ſame temperament of body ; as allo, that 
the increaſe and order of the ſecretions are, to a number of 
years equal; but, ſeeing that the temperaments or conſtitutions of 
men are very different, according to the different Craſis of the 
blood, and other humours in the body, the quantities of doſes 
are not always proportional to the weight of the body ; that the 
different temperament of the blood confiſts in a certain diſpofi- 
tion or coheſion in its particles, whereby the blood becomes 
more or leſs fluid; whence it happens, that the operations of me- 
dicines upon the blood are different, according to the different 
degrees of coheſion ; for let us ſuppole, two men having an equal 
quantity of blood, but of different degrees of coheſion; it is 
plain, that thoſe medicines ſhall more eaſily mix with the blood of 
a laxer, than with that of a cloſer contexture; and the propenſity 
wherewith the particles of medicines mix with thoſe of the 
blood, is always directly as the fluidity, or reciprocally, as the 
tenacity of the blood; and the force of the medicine upon the 
blood will in like manner be in the ſame ratio; and therefore, 
that a medicine may operate equally upon men of different con- 
ſtitutions, the doſes to be adminiſtred ſhould be proportional to 
the tenacity of the blood ; ſuppoſing, the velocity of the circula- 
tion in both to be equal; but if the velocity of the blood be 
different, the operations of the medicines, that is, the quantity 
of lecretions produced by them, will be as the velocity * — 
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blood; for the ſecret ions in any gland, in a given time 
always as the quote of whe which 1s —— at the bo 
time into that a and'; that 18, At its velocity ; the velocity allo of 
the blood, ceteris paribus, is always as its fluidity, or rec; 
cally as its degree of coheſion ; if therefore the ve ocity ok 
blood were only to be conſidered, in that caſe the quantity of the 
doſes to produce the ſame effect will he directly as the degrees c 
coheſion in the particles of blood. | 
Prop. I. In co men having an equal quantity of blood, but of 
different degrees of coheſion, the doſes of purging and enen 
medicines, necefſary to produce the ſame elfect, are in a dupli 
cate ratio of the degrees of colaſiau iu the blood. - 

For, where the blood moves with the ſame velocity, the quan. 
tity of the doſe muſt be as the degree of coheſion; and it the 
degrees of cohefion were the ſame, the quantity of t doſe is 
reciprocally as the velocity; therefqre, where neither the cohetion, 
nor velocity are the ſame, the quantity of the doſe is in a ratio 
compounded of the direct ratio of the degrees of coheſion in the 
blood, and the reciprocal ratio of the velocity; but the reci- 
procal ratio of the velocity is equal to the direct ratio of the de- 
4 of tenacity or coheſion; conſequently, the quantity of the 

oſe is in a compound ratio of that of — degrees of cohefion, 
and the degrees —— that is the doſes to be taken are in 
* 1 ratio of the ſame, Q. E. D. 
rop. II. The quantity 5 to be given, men having 
different quantities of blood of different degrees of cobeſion, is 
in à ratio compounded of the ratio of the weight of the men, 
and of the duplicate ratio of the degrees of coheſion. | 

For, when the degrees of coheſion are the ſame, the quantity of 
the doſes is as the weight of the men; and where the weight 1s 
the ſame, the quantity of doſes is in à duplicate ratio of the 
degrees of cohefion; and therefore, when — — is the ſame, the 
quantity of the doſe is in a ratio compounded of the ratio of the 
weight of the men, and the duplicate ratio of the degrees of co. 
heſion, Q. E. D. : | 

Coroll. Hence knowing the quantity and —. of blood in 
any man, it is not ſo difficult a matter to determine the dale 
neceſſary to purge and vomit him; this quality, or temperament 
of the blood, is eaſily diſcovered by a ſkillful phyſician from the 
pulſe, urine, and other ſecretions ; and therefore, a phyſician, ob- 
ſerving the doſes that purge men of a given conſtitution, May 
very readily determine the doſes proper for any conſtitution at 
temperament. 0 810 
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hol. What has hitherto been demonſtrated in general, which 
follow in like manner from the common hypotheſis of phyſicians, 
about purging and vomiting; becauſe the diſpoſition, which the 
ſtomach and inteſtines have to be ſtimulated, is as the above - men- 
tioned degrees of the quantity and cohefton of the blood; and 
thus the 1ame truth would be very evident even from that hypo- 
theſis, tho* it has not that ſimplicity of a poſtulate, and for that 
reaſon is not made uſe of. 


An Explanation of the Rule n Eaſter ; by Mr. Jack- 
N man. Phil. Tran. N“ 303. p. 2123. 


T* E rule for finding Eaſter in the Common Prayer Book, 
is thus worded; viz. Eaſter-day is always the firſt Sun- 
day after the firſt full moon, which happens next after the 
ove and rawentieth day of March; and if the full moon happens 
pon a Sunday, Eaſter- a is the Sunday after; for the right 
underſtanding of which, it is ſufficient to obſerve, 1. Thar the 
full moon meant is the xgth day of the moon, according to the 
kalender in the Common Prayer Book, (which may be called the 
Church Kalendar) reckoning that day of the month for the firſt 
day of the moon, which has the golden number of the year col- 
lateral to it in the firſt column of the ſaid kalendar ; and a. That 
theſe words, next after March 2 1, are meant incluſively, as if it 
had been ſaid, next after the commencement of March 21; ſo that 
if the full moon happen on March 21, the fame muſt be the 
paſchal full moon: Now, in order to prove that theſe obſer va- 
tions are both right and ſufficient for underſtanding the rule, 
Mr. Jackman only ſuppoſes, that if they are neceſſary and ſuffi- 
cient to reconcile the rule with the authentic table to find Eaſter, 
(from which practice never varies) then are they right and ſuffici- 
ent, which being premiled, 1. he proves, that the juſt obſervation, 
is neceflary to that end; becauſe if the paſchal full moon be any 
day before or after the 14th of the moon by the Church Kalendar, 
then the rule and the table will claih; for 1. if it be any day 
before, then as often as the {aid 14th of the paſchal moon is a 
Sunday, that very day, at lateſt, muft be Eaſter-day by the rule, 
as being a Sunday after the full moon therein meant; whereas, by 
the table and practice, it is not till the Sunday following that; 
thus, Sunday, April the iſt, in 1505, was the 14th day of the 
moon by the Church Kalender, and therefore mult have been 
Eaſter-day, or after by the rule, if the full moon therein meant 


had been any day before the ſaid 14th of the moon; whereas 


Eaſter-day was April the $th by the table, and accordingly ob- 
Vor. VI. 12 Non teryed 


466 MEMOIRS of the 


ſerved; and this obliges us not to underſtand the true full moon, 
by the full moon in the rule; becauſe that happens, about four 
days before the 14th of the moon by the Church Kalendar. 2. If 
the full moon meant in the rule be any day after the 14th of the 
paſchal moon by the Church Kalendar, then, as often as the ſaid 
14th happens to be Saturday, and conſequently the full moon 
meant in the rule to be the Sunday following at ſooneſt (that being 
the very next day) that Sunday cannot be Eaſter-day by the 
rule; whereas by the table and practice it is: Thus Saturday, 
April 4. 1702, was the 14th day of the moon by the Church Ka- 
lendar ; and therefore, if the moon meant in the rule was 


any day after that, it muſt have been on Sunday April the | 


5th at ſooneſt ; conſequently, April the 12th at ſooneſt muſt 
have been Zaſter-day, by the rule; whereas, April the 5th was 
Eaſter- day by the table and practice; and this evinces the 
miſtake of thoſe, who make the 15th day of the moon to be the 
full, in the ſenſe of the rule; as Dr. Wallis, Phil. Tranſ. Ne 240; 
Mr. Wright in his poſtſcript to his Short View of Mr. Whilton's 
Chronology, &c. as allo the Introduftio ad Chronologiam (re- 
printed at Oxford, A. D. 1704) p. 37. 2. Mr. Fackman proves 
the ſecond obſervation neceflary to the ſame end; becauſe, a full 
moon in the ſenſe of the rule, vn, the 14th day of the moon 
by the Church Kalendar) often happens on March 2 1 ; and in that 
caſe the Sunday following 18 always Eaſter-day by the table, and 
practice; whereas, it muſt be a month hee by the rule; unlels 
we underſtand theſe words (next after March 21ſt) as Mr. Zack- 
man explains them; and this will be the caſe the enſuing year, 
1706; nor does the proof of this point need the ſuppoſition of the 
foregoing (tho' that may now be fairly ſuppoſed, as being already 
proved) for, compute the full moon how you will, March the 
22d can never be Eaſter-day by the rule, unleſs March 21 may 
be the paſchal full moon by the ſame; and yet March 22 1s 
Faſter-day by the table and practice, as often as the golden num- 
ber is 16 and the dominical letter D. 

Mr. Jackman was aware that the ſecond obſervation might ſeem 
forced and unnatural; and that, perhaps, might induce ſome to 
reckon the 15th day of the moon for the full in the rule ; and 
Mr. Thornton, Phil. Tranſ. No 2.99. to ſubſtitute March 20. in 
leap- years, for March 21; neither of which hypotheſes, bow- 
ever do any ſervice, all things being conſidered ; the former, in- 
dced, would vacate Mr. A ſecond obſervation ( March 
21 never being the 1 5th day of the moon by the church kalendar) 


but then, it would make the rule notoriouſly irreconcileable 75 
: 
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the table and practice, as has been already ſhewn; and as to 
Mr. Thornton's hypotheſis ; 1. The only colour for it (viz. that 
at the time of the council of Nice, the vernal equinox was 
March 20, in leap- years, and not March 21, as in common 
ears) is, for any thing Mr. Jackman knows, more likely to be 
fle than true, and does by no means follow from the intercalation. 
. If this pretence were true, it were too great a nicety, probably 
to have been regarded by the church, 3. This hypotheſis puts 
more force _ the words of the rule, than Mr. Zackman's does; 
and laſtly, if it were admitted, it would ſolve the difficulty only 
in leap-years; and Mr. 1 ſecond obſervation — ſtill 
temain neceflary, becauſe the caſe happens, as well in common as 
in leap years; whereof, we have an example in the year 1706; 
nor will Mr. Jackmau's ſecond obſervation be much queſtioned 
by fuch as know, and confider the incluſive way of reckoning 
uſed by the Romans, and from them derived to all the Latin 
Churches, and particularly that of England; for it is as proper to 
liy, (next after March 21.) with the meaning Mr. Jackman con- 
tends for; as ta ſay, tertio ante calendas, nonas, vel idus, in the 
ene of the Roman kalendar ; or as to ſay (as our church does a 
little after this rule for Eaſter) that Aſcenſion- day is 40 days after 
Eaſter, intending Eaſter-day itſelf to be one of thule 40; and 
it is obſervable in this very xe 4 that after it had been ſaid, that 
Eaſter· day is always rhe firſt Sunday after the full moon, &c. 
[tis added, that, 5f the full moon happens upon a Sunday, Eaſ- 
ter. day is the Sunday after; which had been a groſs tautology, 
if by the firſt Sunday after the full moon might not be under- 
[ſtood the day of the full moon itſelf, when happening to be dun- 
4; and if the Sunday of the full moon may be figntfied by - 
the firſt Sunday after the full moon, then the full moon of March 
:1, may be ſignified by the full moon next after March 21. 
3. He proves, that his two obſervations are ſufficient to reconcile 
the rule and the table; becauſe, Mr. Zackman himſelf had drawn 
up a table to find Eaſter for ever, by the rule underſtood accor- 
ling to thoſe obſervations, and the plain and obvious ſenſe in all 
other re ſpects; and, upon comparing, he has found it agree in 
every particular with the table for the ſame purpoſe in the Common 
Prayer Book, | 
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Some Norman Coins found at Tork; by Mr. Ralph Thoreshy, 
Phil. Tranſ. No 303. p-. 2127- pi | 


8 OME workmen in digging below the foundations of a houſe 
that was burnt down in High Oufegate, diſcovered at a 
conſiderable depth, the foundations of an older fabric, very pro- 
bably unknown to the builders of the latter houſe ; theſe lower 
foundations were very well ſupported at ſeveral angles with good 
oak-piles, ſome of which were ſo firm and ſound, that they 
were fit for that purpoſe again ; befides theſe piles, there were 
ſeveral large timbers, that lay athwart, to make the foundation 
the ſtronger ; betwixt the head of two piles the workmen found 
a little decay'd oak-box, wherein had been hoatded about 200 or 
250 pieces of Norman coins; but time and the moiſtuee of the 
place had defaced them in ſuch a manner that not above 100 of 


them could be preſery'd; Mr. Thoresby having perus'd about 


half of them, found that they were of William the Conquerors | 


coins, and not above two or three in the whole of any other 
prince; thoſe tho? later in time, are more valuable than ſeveral 
of the Roman and Saxon coins ; and theſe lower foundations do 
Iikewiſe very well agree with the accounts we have of the tim. 
ber buildings in thoſe ages: The coins were very much alike; 


the king is repreſented full fac'd, with a crown and labels, but 


no ſeeptre, croſs, or ftar, as Mr. Thoresby obſerv'd in 
other coins of his which he had; moſt of theſe coins were 
inſcribd WILLEMV REX, which ſome have miſtaken 
for William 2d; but by the declining of the ſtrokes, it appears 
to be defign'd for V, as Mr. Thoresby had one with the 

the V, and before RE X ; by this circumſtance there appears 2 
greater variety than was ever known before, of the Conqueror's 
money; Mr. 7 horesby had ſuch forts as theſe, viz. WI LLE 
MV REX. WILLEMVS REX. WILLEMY 
REX. I. (which is not to be reckon'd a numeral letter, it 


being proper to pretend a diſtinction, when there was none of 
the name before; but for part of the letter A) WIL'EM. REX 


A are Arglie; and Mr. Thoresby had ſome coin'd on the 
reverſe at LU N DRE i. e. London. E OF E R wvich ( York) 
WIN C. (Vincheſter) EXE TE. (Exeter) LIN. (Mr. 
Thoresby ſuppoſes to be Lincoln Lyn-Regis not being old enough) 
LIN COL { Lincoln) DEOTFORND (TZherford ) and 
LOYNC(which Mr. Thoresby takes fos Loyn or ms. s 
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Mr. Thoresby had one inſtrib'd thus + WILLEMVREX 
. the reverſe + DEIL IRDONLIN. | | 


Several Experiments on the Mercurial Phoſphorus þy Ir. 
Hauksbee. Phil. Tranſ. N“ 303. p. — * 
Xperiment I. Shewing that light may be produced 
— by aoffee chants air thro its body, 2 
receiver is well exhauft ed, ; | 
Mr. Hanksbee took a glaſs recipent, open and ground at both 
extremities, whoſe contents were equal to about 30 ounces of 
water; the upper orifice was clos'd with a braſs plate by means 
of a piece of wet leather laid on the edge of it; in the middle 
of this plate there was a ſtop- cock fcrew'd, from whoſe lower 
orifice was inſerted by cement a {mall glais tube, reaching from 
thence to the bottom of a glaſs, included in the above-mentioned ' 
receiver; in which glaf there was put as much mercury as would 
cover the bottom of the tube about 4 of an inch; and being thus 
prepared and placed upon the pump, the ſtop-cock was turn d 
to hinder the air paſſing that way, till the receiver was ſuffici- 
ently exhauſted ;* which being done, and the ftop-cock returned, 
the air then ruſh'd ſtrongly thro* the body of the mercury (by 
paſſing the tube above-ment1on'd ) blowing it up with violence 
againſt the ſides of the glaſs that contain d it; and it appear d all 
round like a body of fire, compos'd of a great many glowing 
globules; and it deſcended again tnto itſelf, the phænomenon 
continuing till the receiver was half full of air. * 
Exp. f. Serving that mercury will appear like a 
of fire whilſt it deſcends in vacuo, from the top ro the bottom of © - 


6 tall receiver. 


Mr. Hauksbee having got ready a tall receiver abvut 21 inches 
high, to whoſe upper orifice there was ſcrewed a glaſs (reſem- 
blng thoſe now commonly us'd for cupping) with an open 
paſlage thro' its neck, in which paſſage there was cemented a 
piece of a ſmall tube, drawn taper at one extremity by the flame 
of a candle, which together with the cup made an entire funnel ; _ - 
ts ſmall aperture was ſtopped with a round piece of timber as 
a plug, to ptevent the mercury entering the receiver before its 
time; within this tall receiver there was included a glaſs about 
17 inches high, with a round crown-like a ſhade; in this man- 
ner being placed on the pump, and about a pound and a half of ' 
mercury put into the funnel, the air begun to be exhauſted, and 
In two minutes time was ſufficient to exhibit the PH2Homencn ;- 
for then looſening the plug that ſtopped the farmel, the mercury, 
by the preſſure of the air, was driven violently into the yeceiver, 


ſtriking 
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ſtriking ſtrongly on the crown of the included glaſs, which broke 
the "yp ickſilver into ſmall particles, deſcending all round the ex. 
— 1 fides of both the glaſſes, and appearing like a ſhower of 
in a very ſurpriſing manner; the form of the receiver, as 
well as of the included glaſs, was very diſtinguiſhable by its 
light, and continued fo, till all the mercury had entered thro' 
the funnel : What further occurred to Mr. Hauksbee's obſervation 
was, that the deſcending mercury did more reſemble the falli 
of ſnow, by the ſlowneſs of its motion, than that of rain; 4 
that none of it appeared luminous, but what deſcended conti- 
guous to the fides of the glaſſes; and that ſome of the globules 
of mercury deſcended quicker than others, — to their 
different magnitudes ; that the deſcending globules of light (as 
by a ſtrict obſervation Mr. Hauksbee hal afterwards made) did 
not ſlide down the fides of the glaſs, but were carried round by 
their own weight, as if they revolved on an axis; and what waz 


remarkable, the deſcending globules had a double motion, the 


one perpendicular, the other like a rotation on an axis; and 
in that motion the adhering parts of the mercury were con- 
tinually tearing from the fides of the glaſſes, producing an apt 
form, which in ſuch a medium, from ſuch a body exhibited 
light, that the ſmaller globules, whoſe weight was not ſufficient 
to cauſe their deſcent, remained opaque, there being (in this, as 
well as all other mercurial experiments) no light to be obtained 
without motion ; that the ſame motion given to the like globules 
of mercury in common air, does not produce the ſame effect, as 
Mr. Hauksbee tried, by forcing mercury thro? leather, which he 
did by condenfing air ſtrongly on its ſurface ; from all which it 
ſeems to appear very plain, that there is requiſite the concurrence 
of a proper figure, medium, and motion to produce the mercurial 
Phoſphorus | | 
xperim, III. Shewing, that it does not require ſo thin 
a medium, as is made by the weight of the mercury in 
* Torricellian experiment, to produce the mercurial Phol- 
orus. 
b To try whether ſo thin a med ium as a Vacuum, or the neareſt 
approach to it, was abſolutely neceſſary in the production of ſuch 
a light, as is diſcoverable in the barometer, by putting the mer- 
cury in motion, Mr. Hauksbee made ule of the gage 1— 
to his air- pump; _ the plate of the my be placed a ſma 
receiver, from which the air being exhauſted, the mercury in the 


gage was elevated to 29 inches and ; then permitting ſome air 
to re-enter the receiver by the cock, and the mercury in the gage 
deſcended, and made ſeveral vibrations before it became ſtagnant, 

in 
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in all which it appeared luminous, only whilſt deſcending, till 
the er was broke on purpoſe by a violent agitation thereof; 
then the ſeparate parts appeared luminous on their lower ſur- 
faces, which became concave during their aſcent, as the others 
were, when they exhibited their light in their deſcent, the con- 
vex ſurfaces being always opaque ; theſe appearances continued 
upon every admiſſion of air, till near the half was admitted; but 
ther that, tho' the mercury had the ſame motion given it as be- 
ſore, yet no manner of light enſued; hence it readily a 
that tho' the mercurial Phoſphorus in the Torricellian experi- 
ment, is not produceable in ſo denſe a medium as common air; 
ſo on the other hand, it requires a medium not ſo thin by much, 
as the neareſt approach to a Vacuum to effect it. 

Experim. IV. SHewing that a conſiderable light may be pro- 
duced from Mercury in a 2 by putting it into motion, befe 
the receiver is quite exhauſted, | 

Mr. Hauksbee having provided ſome mercury, which was very 
fine, and free from the Feaſt appearance of foil on its ſurface, 
the glaſs which held it being allo very clean and dry; and both 
glals, and the contained mercury were included in a receiver on 
the plate of the pump, from which Mr. Hauksbee . be- 
gan to exhauſt the air ; but before 1t was quite- exhauſted (the 
mercury in the gage not exceeding 28 inches, the barometer at 
the fame time ſtanding at 29 inches and ) the pump was ſhaken, 
by which means the mercury in the included glaſs being put into 
motion, exhibited ſuch a light, that not only the receiver and in- 
cluded glaſs were thereby diſtinguiſhable, but the hands and 
fingers on the outfide were fo too; it is to be obſerved, that tho 
the mercury would exhibit a light upon a little motion, yet the 
light was increaſed upon 2 that motion; what further 
occurred was, that when a pretty briſk agitation was given the 
mercury, it would reſemble waves of light break ing on the ſides 
of the glaſs, ſcattering ſome ſpecies of the ſame appearance to- 
wards the upper part - ; that upon the repetition of the ex- 
periment, three or four times the Phoſphorus ſeemed to be more 
vivid every time; till at laſt, by often ſhaking the mercury, its 
ſurface became ſomewhat ſolid, which rendered the light leſs 
than it had been before; that in this, as well as in all other mer- 
curial experiments, the light exhibited is of a very pale colour; 
that the firſt appearance of this light, is when about half the 
air contained in the recipient is exhauſted, which {till increaſes 
with the rarefaction; nd with all the laſt confirms the neceſſity 
of a rareſied air to ſuch a degree, to produce the mercurial 
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Phoſphorus, coreurring wich that made by the mation of the 


mercury in the weather-glals. 

Experim. V. Shezring very odd flaſhes of light (upon the re- 

petition of the experiment) reſembling a ſhower of fire. 

he appearance in this experiment was not only very ſurpri. 
fing, but diſtinguiſhably the cleareſt and moſt vivid light in all 
the mercurial Phoſphori, produced in rarified air: Upon the 
repetition of the ſecond experiment, and with the ſame appara. 
3x5, the mercury did not only appear like a ſhower of fire, but 
from the crown of the included glafs there were frequently darted 
flaſhas reſembling lightning, of a very pale colour, and very 
diſtinguiſhable from the reſt of the light produced; the flaſhes 
ſeemed then to be darted horizontally, tho' at other times 
Mr. Hauksbee had obſerved them to — upwards, and fome. 
times downwards; and fometimes from divers parts, as well from 
the outer receiver as from the included glaſs; they generally 
fly to the fide of the outer receiver (unleſs their origin begins 
there, as Mr. Hauksbee had ſometimes obſerved) where the light 
breaks, and ſpreads in a very odd form; ſomething farther ob. 
ſervable was, that the crown of the included glats ſenſibly ap- 
peared more luminous than any other part thereof, which lh 
was conſtant, without any alteration, during the deſcent of the 
mercury thro* the funne}, and that was at leaſt two minutes of 
time; the quantity of mercury uſed for this experiment, was 
about three pounds. 

Experim. VI. Shewing that a great number of particles of 
light are diſcoverable, by ſhaking Mercury in a glaſs even in 
the open air. : 

In ſome of the former experiments, where Mr. Hauksbee aſ- 
ſerred that the mercurial Phoſphorus is not produce able, but in 
ſach a medium, there he would have it underſtood, that he 
means a light of the ſame nature and quality with that diſco- 
vered in the barometer, by putting the mercury into motion; 
which light is very different from what is made by ſhaking mer. 
cury in the open air, which was very ſenſible 1n the preſent ex- 
periment ; for having put into a clean glaſs globe (whofe content 
was equal to about 30 ounces of rater about Z a pound of pute 
mercury, then clofing its mouth with a braſs cap, in the mi dle 
of which was inſerted a cock, by which means there was a free 
communication with the external air; the globe being ſhaken, 
the particles of light appeared plentifully, about the bigneſs of 3 
ſmall pin's head, very vivid, reſembling bright twinkling ſtars 


echibiting ſome ſmall faint light, like the whitiſh appearance of 
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the Via lactea; their numbers increaſed according to the rapi- 
dity of the motion communicated to them; Mr. Hauksbee then 
took the ſame glaſs, with the ſame mercury, and applied it to 
the pump, by means of a bollow braſs pipe, which ſcrewed o 
both to the cock and pump, and when the air was exhauſted 


and the cock turned, to prevent the return of the air again, and 


when it was taken off, and moderately ſhaken, the mercury then 
appeared luminous all round, not as before, like little bright 
ſparks, but like a continued circle of light, during that motion; 
but when that motion was checked with another of greater vio- 
lence, it then appeared luminous almoſt. all over the globe; upon 
ſuffering the air to return, that mode of light vaniſhed; nor 
could any thing be recovered by ſhaking, but only the bright 
ſparks, as at firſt, 


Magnetical Experiments and Obſervations; by My: Derham. 
Phil. Tranſ. N* 303. p. 2136. 

M* Derham, having invented an azimuth compaſs, as he 

was preparing it for obſerving the magnetic variation, 
took occaſion to try divers magnetic experiments, and by that 
means diſcovered this odd phznomendon; viz. having touched a' 
piece of wire, ſo that it tended ſtrongly N. and 8. he Had 4 
mind to ſee whether it would have any inclination to either of 
the Poles of the world, when turned round like a ring, ſo as 
that the two extremities of the wire met; and having ſtraitened 
it again, he was ſurpriſed to find it had _ loſt its verticity; 
the cauſe of which, he preſently concluded, to be the contact of 
the northern and ſouthern extreniities of the wire, which he 
thought might ſo influence each other, as to confound its poles z 
tho' he had never obſerved any ſuch confuſion to ariſe upon the 
bare contact of the northern and ſouthern extremities of two 
other touch'd pieces of wire ; hereupon, Mr. Derham touch'd 
the fame and other pieces of iron wire ſtrongly, and find- 
ing them all turn eagerly N. and S. he coiled them round in fuch 
a manner, that the extremities ſhould not come near each other; 
and he again ſpeedily opened them ſtrait, and found as before, 
that every piece had utterly loſt its verticity ; nay, the magnetic 
virtue was ſo abſolutely deſtroyed by bending the wire, that it 
had not only loſt its inclination to either Pole, but the two ex- 
tremities of each wire ſeemed indifferent to the poles of the load- 
ſtone ; viz. whereas, before the bending, the contrary poles of 
the loadſtone would repel, and the fimilar poles attract the ad- 
verſe, or ſimilar extremities of the wire; now the repulſive virtue 
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was quite extinguiſhed, and either extremity would be indiffe. 
rently attracted by either pole of the magnet, all one as if the 
wire had been heated red hot (which is well known to deſtro 
the virtue) or never had been touched at all: This Mr. Derhan 
had ſeveral times experimented upon wires of different lengths, 
with the ſame ſucceſs; only this muſt be obſerved, if you onl 
bend the wire round in ſuch a manner, that it ſhall ſpring back 
into its place or recoil, fo as to be nearly of the ſame ſtraitneſs, 
that then no ſuch, or but little of ſuch effect will enſue ; but to 

roduce this effect, the wire muſt be ſharply bent, ſo as that vio. 
En may be exerted thereon ; if it is coiled two or three times 
about a {mall round ſtick, it will ſucceed beſt; and farther alſo 
it is neceſſary, that every part of the wire ſhould be bent, to 
deſtroy the magnetic virtue; for if the extremities, or any other 
part happen not to ſuffer the violence of bending, that part ſhall 
retain its magnetiſm; as for inſtance, if the wire is all coiled, 
excepting halt an inch, or indeed, half a tenth of an inch at 
each extremity, every part fo coiled ſhall both loſe its verticity, 
and ſhall incline indifferently to either pole of the magnet; but 
the two extremities (altho* not able to turn the whole wire N. 
and S.) ſhall fly from, or tend to the reſpective pole of the mag. 
net; or if every part of the wire be coiled, excepting a ſmall bit 
at each extremity only, all that coiled part when extended, ſhall 
be utterly deprived of its magnetiſm as before; and only that 
uncoiled bit retains its averſion, or inclination to the magnetic 
poles : From the conſideration of all which particulars, it is very 
manifeſt, that the yiolence exerted upon the wire by bending, 
utterly extirpates the magnetic virtue, or at leaſt makes ſuch a 
confution therein, that it 1s, as 1f it was entirely deſtroyed, which 
is a cafe very odd, and never taken notice of before. 

Mr. Lerham, conſulting what others had writ of magnets, he 
finds in Grimaldi de lumine & colore, that both he and M. de 
la Hire in Phil. Tranſ. Ne 188. had hit * the ſame diſco- 
very before him: Mr. Derbam touched and coiled ſeveral iron- 
wires, but the efe& that enſued was not ſuch as he before relat- 
ed; the yerticity was indeed much weakened, but not totally 
deſtroyed, and the extremities of the wire would be attracted or 
repelled by the poles of the magnet; whereas, he had ſaid abore, 
that they only were wont to be attracted; the next morning be 
tried again, and then the magnetiſm of the wires was entirely 
deſtroycd, as he related above; this experiment Mr. Der ban 
repeated feyeral times, and on ſeveral wires; and he commonly 
tound, that all day, coiling will deſtroy the magnetiſm * 
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that it will not abſolutely do ſo in the evening; but whether it 
will have the ſame effect in ſummer, or in all ſeaſons, or whe- 
ther it ſucceeds thus, only in different times of the day; 
Mr. Derham muſt leave to farther trials; he well knew that 
the orb of the activity of magnets is larger or leſs, at different 
times; that magnet in the Royal Society's repoſitory found in 
Devonſbire by Dr. Cotton is known in ſome weathers, or at ſome 
times to "_y a key, or other piece of iron, ſuſpended to ano- 
ther iron at 8, 9, or 10 foot diſtance; but at aer times, the 
iron will drop down at the diſtance of three or four feet from the 
magnet; now, whether at all, or how far this may reach the 
above-mentioned caſe, Mr. Der ham cannot ſay, not having made 
a ſufficient trial of the matter: Mr. Der ham tried the event of 
twiſting iron · wire from one extremity to the other, after it had 
been well touch'd ; the ſucceſs of which was that the verticity 
was always weakened, and ſometimes inverted; and when it was 
ſo, the Joadſtone commonly repelled or attracted, all one as if the 
twiſting the wire had given a new touch the contrary way; but 
in ſome wires fo . the verticity was wholly deſtroyed, or 
rather much confuſed ; for Mr. Der ham found by drawing along 
one of the poles of the Joad-ſtone near the fides of the wire, 
that in ſome places it would attract, in others repel, and ſo at- 
tract and repel all along the wire; nay, Mr. Derhamn fancied, 
that in ſome places, one nde of the wire would be attracted, the 
other repelled by one and the ſame pole of the load-ſtone ; theſe 
lurprifing chances do ſufficiently ſhew, that the magnetic virtue 1s 
put into great confuſion by the violence exerted upon the wire by 
wilting, which not only ſeparates the fibres of the iron (as may be 
ſeen with the eye, but eſpecially, when aſſiſted with a microſcope 
but likewiſe changes their fituation from lengthwiſe to ſcrew· wiſe: 
Mr. Der ham then tried, what would be the iſſue of {plitting or 
cleaving touched wires, particularly, whether they would exert 
the ſame effects, that magnets are ſaid to do, when ſaun in two 
meridianally ; of which Dr. Ridley, in his Treatiſe of nagnetical 
Bodies and Motions, Chap. 9. fays ; Cut a piece from, a mag- 
* net meridianally, and that extremity, which was placed ſouth, 
„when it was whole, bein OD will turn north, tho at 
* firſt it was naturally the ſouth point.” But Mr. Barlow is of 
a contrary opinion, and ſays, That the poles of ſuch a piece 
of magnet, when ſevered, will abhor the ſame poles, to which 
it grew in the whole magnet; but he ſubjoins in his magnetical 
Advertiſements, Ch. 2. But here you mult beware of an error, 
© which ſome have fallen into, who obſerving the aboye-mention'd. 
O00 0 2 “ dit- 
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« diſcord, erroneouſly ſuppoſe, that, if both theſe magnets, the 


& larger and the ſmaller, i. e. the piece cut off, were conventently 
& placed to ſwim in water, the ſmaller would not point with 
« its extremity to the ſouth pole of the earth, as it did in the 
* magnet when entire, and when it was a part of the true north 
* extremity, but would point contrarily; there is, ſays he, no 
& ſuch alteration; but that both the large and ſmall ones, and the 
“like, cut meridianally one from another will abſolutely point 
* the ſame way, which the entire ſtone did; only, the meridian 
& will be ſomewhat removed, Ec,” Dr. Gilbert is as expreſs as 
Mr. Barlow, for, lib. 2, ch. 2. ſpeaking of a magnet divided, and 
ſhewing, how that the parts, which coaleſced in the entire ſtone, 
do by ſeparation repel each other, he ſays, © That what was the 
* north and ſouth pole before, is ſuch ſtill; for ſays he, the ver- 
& ticity is not changed, as B. Porta wrongly aſſerts; and tho 
te the poles when divided do not ineline to each other; yet both 
te are directed towards the ſame point of the horizon: How the 
truth lies between Dr. Ridley and the two latter authors, 
Mr. Der ham cannot determine, having never cut a magnet in that 
manner; bur, by the magnetic laws, as well as from the autho- 
rity of Dr. Gilbert, and Mr. Barlow, he does not doubt, but that 
the latter is the trueſt opinion: In cleft wires the caſe is very fur- 
prifing ; oftentimes the poles are quite changed; ſo that what 
was the north, becomes the ſouth pole of the wire in all reſpects; 
that is, not only turning, but alſo embracing, or avoiding the 
poles of the load- ſtone, as if it had received a new and contrary 
touch; ſometimes one half of the wire will retain its magnetiſm, 
which it had before ſplitting, and the other half have it quite 
changed; ſometimes no change at all will enſue, only the magne- 
tiſm be much weakened ; as, indeed, it always is in all the expe- 
riments, where the wire 1s ſplit ; but — , where one of the 
halves has ſuffered a change, and the other not, Mr. Derhan 
obſerved, that it is the thinneſt and weakeſt that has been chang'd 
and the thickeſt that retained its touch; ſometimes, where one 
the ſplit halves has received an inverted verticity, or ſeems to have 
no verticity atall, one of its extremities will incline to one of the 
les of the magnet, not according to its touch, but in an inverted 
order, and the other extremity be attracted indifferently by both 
the poles of the load- ſtone; and in ſome caſes, that extremity 
Mall be attracted by one pole, but be neither attracted nor elld 
by the other; but ſtand heſitating as it were, whether it had beſt 
fly to, or from that pole of the load - ſtone; only, if that pole 
- * the 
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the magnet be too near, then that extremity of the wire will con- 
ſtantly fly thereto; as indeed, it is the nature of all magnets and 
magnetic bodies to do, when they touch or approach very near 
each other, tho' they repelled before; the cauſe of theſe great 
changes in touched wire produced by ſplitting, Mr. Derham has 
ſometimes imagined to ariſe from the violence exerted thereon by 
bend ing; but in ſome wires that he ſplit, with very little bending 
one halt had been utterly —_ and the other not; in other 
wires he ſplit, by ſuffering the halves to bend as much as they 
would, no change has happened; and ſome others have ſuffered a 
total change; ſometimes Mr. Derham imagined, that the ſplit- 
ting the wires in a north or ſouth poſition, or beginning ta {plit 
at the north or ſouth extremi the wire, firſt might be the 
cauſe of this contra verſion of ts poles; but upon trials he found 
there was little in any of this; there is one thing very ſurpriſing 
in ſplit wire; vi. that the laying the one or the wo th be of 
the half uppermoſt, will — a great alteration in its tendency, 
or averſion to the poles of the magnet, as he above obſerved ; but 
upon laying the 2 ſide of that half uppermoſt, the extre- 
mity ſhall be attracted by one, and repelled by the other 
pole of the magnet; in other pieces, where the extremities are 
regularly attracted or repelled only in an inverted order, as if 
new touched, if it lay with the round fide uppermoſt at that 
time, and be then turned upſide down, viz. the flat cleft fide 
uppermoſt, it is ten to one, if one of the extremities be not either 
attracted by both the poles, or repelled by both; or elſe be at- 
trated or repelled by one, and hefitate as to the other; for, ſo 
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: it often happens : The cauſe of this lubricity of the magnetiſm, 
„Mr. Derham imagined, might be, becauſe, the ſides or edges of 
„dhe wire had received contrary poles by ſplitting, and conſequent- 
e h. were turned topſy-turvy, that what was the north might then 
* be the ſouth edge of the half; but Mr: Der bam could never dil- 
11 W cover, but that the ſides of each extremity, or of any other part 
FW vere the ſame, when he held the load -· ſtone to one or the other 
e WW fide; which he always did in every experiment for the greater 
he certainty. EE | 

4 Mr. Derham tried the old experiment of touching wires, by 
+» WM rubbing them backwards and forwards with one of the poles of 
ty the loadſtone ; Mr. Barlow was the firſt that diſcover'd the error 
11 W © this way of touching; viz. that it weakens much, or hurts 
dhe touch; this Mr. Derham tried and found, that it is not 
FM Only true, but likewiſe that the reaſon thereof, is, becauſe the 


poles of the wire, or needle ſo touch'd, are not at the extremi- 
ties, 
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ties, but in or near the middle of the wire or needle ; ſometimes 
one is near the centre, the other at one ar both extremities; for 
in {ome wires 10 touch'd, both its extremities would be attracted 
by one pole of the load ftone, and repell'd by the other ; and in 
ſuch a caſe the repelling pole always found a- ſympathetic part 
near the center of the wire; in others (eſpecially, wherever the 
verticity ſucceeded, as ſometimes it will do, and that pretty ſtrongly 
too) the verticity would be inyerted, and the extremities of che 
ware attracted and repell'd in a direct contrary manner to the 
natural form; the reaſon of all which will be manifeſt from theſe 
following experiments: Mr. Derham touch'd a wire from one 
extremity to the other, with only one pole of the magnent ; this 
gave {o vigorous a touch, that he is almoſt of opinion, it is the 
way of touching; the conſequence was, that the extremi 
where he began, always turn'd contrary to the pole that touch'd 
it; he again touch'd the ſame wire, and others too with the 
pole of the magnet, from the ſame extremity, and then that ex- 
_ turn'd the contrary way ; e.g. mark one extremity of 2 
wire for the north, and touch that wire, by drawing the north 
pole of the magnet divers times along the wire from the north to 
the ſouth extremity ; this wire ſo touch'd ſhall have a vigorous 
verticity, but the north extremity will ſtand ſouth ; but if you 
touch that, or another wire (for it is all one, becauſe the latter 
deſtroys the former touch) by drawing the north pole of the mag- 
ner from the ſouth to the north extremity of the wire, then this 
north extremity will turn north; and it will do the ſame, af you 
touch with the ſouth pole from the north to the ſouth : Mr. 


with only one pole of the load-ſtone, without drawing it back. 
wards or forwards; the event was, that in that place that pole ot 
the wire was and the two extremities were the contrary pole of 
the wire, and were aceardingly repell'd or attracted by the 
poles of the loadſtone; and the middle, and an inch or more on 
each ſide, was attracted only by the pole that touch'd it. 


A Roman Inſcription; Iy My. Ralph Thoresby. Phil. Tranl, 
Ns 303. p. 2145. 

Roman monument was diſcover'd at York in digging a cel. 
ler in Coning Street, not far from the Roman wall and u 
rangular Tower, deſcrib'd by Dr. Lifter in a former Tranſac- 
tion; this monument, dedicated to the Genius or tute lar deity of 
the place, is not of that coarſe rag, that generally the Romas 

monuments were made of, but of the finer grit, like the altar at 


the 


Derham further touch'd an iron wire exactly in the middle, 


— 
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the Lord Fairfax's houſe in Yorks it is 21 inches long and 11 
broad, inſcrib'd thus GENIO LOCI FELICITE R: 
there was a larger ſtone found with it, but it had no inſcription; 
nor was there upon either of them the repreſentat ion of a ſerpent, 
or youthful viiage ; by both which the ancients ſometimes repre- 
ſented theſe Dii topici: The author of this votive monument 
ſeems to have had the ſame ſuperſtitious veneration for the 
Genius of Tork, as thoſe at Rome had for theirs, whoſe names 
they were prohibited to utter, or inquire into; hence it is, that 
upon their coins the name of this deity is never expreſo d, but in 
a more general manner by Genius F. R. or Pop. Rom. Mr. 
ſhoresby had ſuch a coin of Conſtantius, minted at London, as 
appears by the Exerg. LON. under the effigies of that deity, 
with a Patera in the right hand, and Cornucopia in the left 
inſcrib'd GENIO POPULI ROMANI. 

Mr. Thoresby inſtances in that of this Emperor (the father of 
Conſtantene the great) the rather becauſe he made York his Impe- 
rial ſeat, and was deified there; the medal of whoſe apotheofis 
Mr. 7 horesby allo had, having been minted at the ſame place, and 
inſcrib'd MEMORIA FELIX; as the Genius of the city 
of Rome was expreſsd by G. P. R. ſo was the Genius of the 
common wealth from a moſt ſord id flattery, by that of the emperor, 
who they pretended to be their happy Genius; Mr. 7 horesby 
had one even of Nero's, not only after his Quinquennium, but alto 
the year after he had laid moſt of the city in aſhes; yet by the 
expreſs order of the ſenate, inſcribed GENIO AUGUSTI 
8. C; thereiore ſome of the fathers have juſtly reproached the 
Romans, tor paying a greater veneration to the Genii of their 
emperors, than to Jupiter their ſupreme God: This cuſtom of 
deity ing the Genii, and that of aſſigning God for the defence 
of particular cities, is very ancient, as appears by what the Pro. 
phet Feremiah ch. ii. v. 28 and xi. v. 13 fays of revoiting 
Judah, according to the number of thy cities are thy Gods; 
after the manner of the heathens, who according to Varro 
(Pools Synopſis Critic. in loc.) had above 30000; and yet, not- 
withitanding this prodigious number, it is evident from their 
medals, that ſeveral cities were ſometimes aflign'd to the protec- 
tion of the ſame tutelar deity ; thus the Greeks (from whom the 
Romans receiv'd this, and ſeveral other of their ſuperſtitions) 
committed both Magneſia and Smyrna to the protection of — - 
medals of the former are more common, than thoſe of the latter: 
Baron Spanheim has writ a learned diſcourſe upon them, one of 
which Mr. Zhoresby had in his Muſeum, with the cthgies of — 

mother 
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mother of the gods with her towered head, and CMYPNA; upot 
the reverſe was a lion paſſant, with CUTPNAION ; Mr. Thoyef. 
by had alſo a large curious medal of Jalius Philippus, that 
might induce us to believe, that Autioch was alſo devoted to the 
ſame Cybele ; for it had round her head with the turreted crown 
ANTIOKEN MHTPOKOANN with à (or rather A) E and 80 
on each fide of the head: Mr. Thoresby was ſomewhat at a loſs 
about the meaning of the latter word, unleſs tſie Greek and Ro. 
man tongues began then to admit of a fort of mongr1] mixture; 
ſo that from MHTHR and Colonus might proceed MHTPOKOA. 
NON; and thus the Aut iochians had the title of the men of 
the mother colony; the AE which are in Greek, and SC in 
Latin characters, the former fignify Luſtrum quintum, the other 
Senatus Conſulto, ſeem to countenance this conjecture, the Roman 
8 being different from that in #IAITITIOC and CE Bae upon the 
ſame coin. Mr. Thoresby had another medal of Antonings 
Pius, inſcribed BEPOIAIQNN, mentioned Acts xvii. 2. 


Roman Coins near Edlington in Yorkſhire ; by the Same; 
Phil. Tranſ. N“ 303. p. 2149. 

ö HES E coins were dug up at the eaſt entrance of Clifton, 

a village on the cliff of the hill, three miles from Doncaſter, 
the Roman Danum, where the Præfectus Equitum Criſpians 
rum, reſided, and a mile from Cunsburgh, or Coninsburgh, an 
ancient ſeat of the kings during the Saxon heptarchy ; they were 
found ſo near the high- way, that the cart-tracks had worn the 
earth off the top of the urn, wherein they were contained ; upon 
digging farther, there was found another Zheca Nummaria, 
which was full of copper coins as the former was; both the urns 
were large and entire; the larger one might contain about two 
gallons; by the fragments (the urns themſelves having been acct- 
dentally broken) they appeared to have been of a finer clay than 
thoſe found at Huth Holland in Lincolnſhire, and the coins were 
very well preſerved, by being in a dry foil; of 6 Mr. Thoresly 
had of thoſe found at Fleet, in the county of Lincoln, there was 
not one before Gallienus, nor after 2 and of near 150 
found at Clifton, there was not one of an older date; fo that both 


thoſe in Holland, and thoſe in Yorkſpire, ſeem to have been hid 
in ſome common calamity, that followed the death of that ſhort 
liv'd emperor Quintillus, who reigned but 19 days, A. D. 271. 
And within fix years after we find, that Probus the emperor, upon 


{ome commotions in Britain, ſent over ſome Vandals and Bur- 
giendiani 
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gundians, who had invaded Gaul, to inhabit Britain ; upon 
whole arrival, probably, ſuch as had made the inſurrection, 
might conceal their treaſure, and being ſlain in the conflict, it 
ly hid *till now; this Mr. Thoresby looks upon as a more pro- 
bable conjecture, than the perſecution of Diocieſian, which was 
not till 34 years after, The following capital letters are 
the coins, the reſt are only for explanation; the reverſes of Gal. 
lienus's coins were, SECURITas PERPETua PAX 
AV Guſti APOLLINI CO Nſervatori A V Guſti P U- 
DICina LAETITIA AEQUITAS AVG. AE- 
TERNITAS AVG. | 3 
LIB Rro Patri CONS. AVG. DIANAE CONS, 


AUG. MARTE PACIFERO....: . P. VII. COS. 
(Phieras libans . . . . . 8. STA TOR, which Mr. Thoresby 


takes for Mars, who is ſometimes fo ſtiled, as well as upiter. 


VICTORIA AETERna CONCORdia. 

Reverſe of Salonina Reverſa VEST A. : 

Reverſe of Poſthumus, PAX. AVG. P. M. T RP. COS: 
v. which Mr. Thoresby takes to be remarkable not having met 
with any more than the fourth — | 

The reverſe of Victorinus, INVICTUS (Typus Solis wel 
Apollinis) VIRTUS AVG. PAX AVG. SALUS 


AVG. PIETAS AVG. 3 
The reverſe of Tetricus the father, 8 AL US AUG. PAX 


AVG. HILARITAS AVG. VICTORIA AVG. 
FIDES MILITUM LAETITIA AVG. SPES 
PUBLICA COMES VIRTUS AVG. COMES 


AVG. | ; 
Reverſe of Terricus Ceſar, SPES PUBLICA SPES 


AVGG. PIETAS AV G Guſtorum. | 
Reverſe of Claudius, GENIUS EXERCI LIBERA- 
LITAS AVG. VIRTUS AVG. VICTORIA AVG. 
PAX AVG. FELICITas T EMPors AEQVITAS 
AVG. JOVI VICTORIA. | | 
Reverſe of Ouintillus, PROVIDENTIA AVG. 


VIRTVS AVG. 


Balls voided by Stool; by Ar. Ralph Thoresby. Phil. Franf. 
N* 304. p. 2164. 5 5 

ADAM C---- ly voided a ball, after ſuch ſevere 

pains, that her life was in danger; the bulk of it 

was much ſhort of another Mr. T7 horesby had teen; and (as a 

Vox. IV. Ne z. P Pp p further 
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further inſtance of the danger of ſwallowing fruit-ſtones) ſhe im- 
mediately after; voided ſeveral plumb-ſtones, tho“ ſhe had not i 
for a twelvemonth before eat any of that fruit: Captain Weſt told 1 
Mr. Thoresly, that he had once ſeen two ſtones voided by one Ml * 
William Goldel, of Green, larger than any of thoſe three former. b 
ly mentioned in Phil. Tranſ. No 281, 282 ; the ſmaller ſtone Ml © 
was ſomewhat larger than the biggeſt of thoſe, and the other was n 
ſurpriſingly large, being not much unlike the ſhape of the Echi- ill © 
nus ſhell, or helmet-ſtone, flat on one fide, and round on the 1 
other; it was above ſix inches in circumference one way, and 
ſeven the other; they weighed nine ounces, when firſt evacuated, 
and were removed by a diet- drink with an Alcali powder, and a 
magiſterial ſtomach: plaiſter; the perſon died ſeven years after, of 
a ball too large to be evacuated; and upon feeling it betwixt the 
Hypocondrium and ſhare- bone, it ſeemed to be as large as a 


gooſe· egg. 


Several Experiments on the Attrition of Bodies in Vacuo, and a 
Deſcription fa Machine for giving Dez Motion to Bodies 
in Vacuo; by Mr. Hauksbee, Phil. Tranſ. N“ 304. p. 2165. 


A Plate XIII. Fig. 11. repreſents a ladder, ſuch as 1s gene- 
rally uſed. in houſes; B B a bar of iron which paſſes thro! 
the middle of the upper ſtep, and is faſtened to the back-board MY , 
of the ladder, by two nuts and ſcrews both thro' the board and , 
iron; CC the jaws of the iron- frame, which holds the large | 
wheel DD of 23 inches diameter within its groove; E E & 
braſs-plate of the air pump, on which the recipient ff is placed; 
7 £ the ſpindle to which bodies of different magnitudes may be | 
aſtened, by a hole paſſing thro' their middle, ſufficient to receive 


their ſpindle; and by means of the two nuts þ þ, a larger or a : 
ſwaller body may be ſcrewed faſt between them; i # a bra MI 
plate turned true to the ground edge of the recipient, whereon t Ml , 
is placed, having a braſs box in the middle of it, which is ful MI , 
of collars of leather well oiled, thro? which the ſpindle paſſes; 0 
the hole in the braſs being alſo exactly fitted to receive it; kk Ml 
two pillars with nuts to ſcre down a piece of board, which has MW ; 
an 1ron faſtened to it to receive the upper point of the ſpindle, \ 
the lower one falling into a braſs ſocket, ſcrewed to the middle of M | 
the plate of the air-pump; } } the ſupporters reaching from the MW | 
upper-board of the ladder to the pillars, to prevent the repicient F 
being drawn out of its place by the motion and tug of the wheel. 
band; mm the ſmall wheel which the band furrounds from the MW |, 


largs 
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which gives motion to the whole; the ſmall wheel m mz making 
about 1 5 revolutions to one of the large wheel DD; fo that a 
body faſtened to the ſpindle gg of the ſmall wheel um muſt be 
turned 15 times round to one revolution of the large wheel; and 
accord ing as it ſhall exceed the ſmall wheel in diameter, ſo will 
the velocity of the motion of the extreme = be proportionably 


r, 
Exp. I. Shewing that light is produceable upon a ſwiſt 
| fee 1B of 2 on — in Vacuo. 4 ſwif 

Mr. Haul sbee being provided with the machine above de- 
ſcribed, for giving a Wik motion to bodies in Vacuo, the amber 
wade uſe of was beads, about the bigneſs of ſmall nutmegs, and 
threaded, by which means they were put upon a piece of wood, 
which he had cauſed to be turned on purpoſe, with a groove on 
the edge thereof, to keep the beads from being diſplaced upon a 
ſmart attrition; and likewiſe, between every bead there was a 


2 about half their diameter beyond the wood to which 
they were fixed, as repreſented in Eig. 12. In this manner it was 
put upon the ſpindle, and faſtened there by the two nuts, as above- 
deſcribed and as repreſented Fig. 13. Then the braſs- plate 
whereon the woolen was wrapt, being ſcrewed to its place (by 
means of the ſocket, which receives the lower extremity of the 
ſpindle) would then ſpring back, and lay hold of the amber with 
a moderate force, as in Fig. 13. — thus prepared and the re- 
ceiver placed over it, with its upper plate and box for the ſpindle 
A to paſs thro', the pump was ſet on work, and 1na very little time 
dhe mercury in the gage was elevated to about 29 inches and 4 
which ſhewed that the recipient was well exhauſted ; the large 
wheel being then turned gave a very ſwift attrition to the amber 
on the woolen, but there appeared no light at firſt; yet in a ſe- 


cond or two of time it became viſible enough, which ſhews that 


it requires ſome degrees of heat to produce the phænomenon; 
Mr. Hauksbee could not obſerve, that the continuance or increaſe 
of the motion, contributed any thing to the enhancement of the 
light, after its firſt production; nor would the light. thus pro- 
duced, live on the amber to continue a circle, notwithſtanding 
the velocity of the motion communicated ; but died-as-foon as it 


had deſerted the fricated woolen; however the light continued 
P pp 2 with - 


large one, being one inch and a half in diameter; A the winch 


increaſed ; 0 0 are two ſcrews which faſten the ladder to the 


ſtring tied over from pin to pin, which were ſo many pieces of 
wire, drove thro* the wood for their better ſecurity, the beads. 


— 2 — 
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without intermiſſion, and was diſcernible at the diſtance of three 
or four foot upon the woolen during the motion, where the attri- 
tion of the amber was made; what was further obſervable, in 
this experiment was, that it very ſtrongly confirms thoſe made 
on the production of heat in Vacuo by attrition ; for the amber 
was not only moderately heated, but appeared to be burnt and 
cracked by its intenſeneſs; and hkewiſe the woolen againſt 
which it rubbed, not only appeared diſcoloured, but pertcQly 


ſcorched and burnt thro? ; that tho' the ſame motion and attrition | 
was given the amber in the open air, yet very little light enſued, | 


in compariſon of its appearance in FVacuo; that the velocity of 
the extreme parts of the amber, was equal to ſomething more 
than I of a mile in a minute; ſuppoſing the large wheel, whoſe 
diameter is 23 inches, to make two revolutions in a ſecond of 
time; the diameter of the ſmall wheel moved by it one inch and 


+ and the diameter of the wood and amber on the fame ſpindle | 


with the ſmall wheel, four inches and 3. 


Exp. II. Shewing the neceſſity of the pes —_ | 
403 e, U | 


Mr. Hauksbee having provided a ſteel ring about four inches | 
diameter, and 4 of an inch thick, which he fixed between two | 
Pieces of wood of a leſs diameter, on the ſpindle with the nuts, | 
as mentioned in the foregoing experiment, its edge verging about 


at beaſt ſome degree thereof, in tbe prog 
attrition of a flint and ſteel, 


+ an inch. beyond the extremity. of the wood, that held it; the 
braſs-plate, which he made uſe of for faſtening the woolen for 
the attrition of amber, ſerved hkewile to fix a piece of flint, an 
edge of which ſtood expoſed to the ſteel, whilſt the braſs-plate 
by its ſpring held the flint pretty ſtrongly to it, notwithſtanding 
ſome might be worn or chipped off by the rapidity of the mo- 
tion; in this manner it was covered with a receiver, a braſs-plate 
and box, as the former; but before any air was exhauſted, the 
large wheel was turned, which gave motion to the {mall one, and 
conſequently to the included ſteel, which exhibited ſparks of fire 
in a very plentiful manner; after ſome air had been exhauſted, 
the large wheel was turned as before, but the number of ſparks 
then produced, did not only ſeem to be leſſened, but a ſenſible 
decay of their luſtre and vigour was evident; and ſo at every 
ſtop that was made, to repeat the experiment at greater rarefac- 
tions, the ſparks produced till diminiſhed in their quantity and 
light; till at laſt, when the receiver had been == exhauſted, 


then tho' a more violent motion was given the ſteel than before, 
yet there did not appear the leaſt ſpark to be ſtruck from it * 
| a 
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4 ſmall continued light was viſible on the edge of the flint, that 
was rubbed by the ſteel; upon admitting a little air, ſome ſparks 
upon the motion given, were diſcovered to be of a dull gloomy 
hue ; but upon admitting a little more air, and by ſome accident 
the whole quantity being inſinuated, and then upon the repetition 
of the wheel's motion, the ſparks appeared as numerous and as 
vivid as at firſt, 

Exp. III. Shewing the production of a purple light, upon 
the attrition of glaſs on wooken in Vacuo; together with the 
various Phænomena of the ſame experiment at ſeveral trials, &c. 

The glaſs Mr. Hauksbee uſed in this experiment was globular, 
about four inches diameter, having a paſſage thro the middle to 
receive the ſpindle, to which it was faſtened with corks and a 
ſcrew 5 the woolen againſt which it was to rub, was ſuch as is 
commonly ſold for gartering, the coarſer fort ot which 
Mr. Hauksbee choſe on purpoſe for its roughneſs, ſuppoſing it more 
likely to improve the phznomenon, than the liſt of cloth for- 
merly uſed for the ſame purpoſe; this woolen was wrapped about 
the arm of the braſs-ſpring, deſcribed in the former experiments, 
and being ſcrewed down to its place, it gently embraced the glaſs 
globe; being thus prepared, and the large receiver put over all, 
the pump was wrought, and in a little time the receiver exhauſt- 
ed; then the large wheel — turned, gave 15 revolutions to 
the included globe, to one revolution of its own; in which ſwift 
motion, rubbing on the above-mentioned woolen, a fine purple 
light enſued, the included apparatus being diſtinguiſhable by it, 
and continued ſo during the attrition; upon admitting a little 
air, both the light and its colour diminiſhed; and as the air was 
at ſeveral times permitted to re-enter the receiver, ſo the light 
became manifeſtly more pale, and leſs vivid; and even when 
the receiver was replete with air, a {mall faint light diſcovered 
itſelf upon the ſame attrition given, as at firſt; what was farther 
obſervable in this experiment was, that the purple light which 
appeared, ſeemed to be about the breadth of 3 an inch, and 
about one inch high, being no where viſible, but on each arm of 
the braſs ſpring, where the glaſs in its motion rubbed on the 
woolen ; and that the light remained ſteady, without. the leaſt 
undulation, notwithſtanding the motion of the glaſs was conſi- 
derably ſwift, 

The firſt time Mr. Hauksbee made this experiment, its ſucceſs 
was much the ſame, as he has juſt now related ; but when he 
came to repeat it twice or thrice, with the ſame glaſs, no purple 
light appeared, a pale one then ſucceeding in its room; — 

| cou 
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could he by any means recover it, till he had taken a new glaſs, 
which after he had uſed for the ſame purpoſe two or three ti 

the ſucceſs was the ſame with the former, nor could it be revived 
again, without a new one; in this experiment, it was ſometimes 
obſervable, that the glaſs when taken out after a violent attrition 
would be ſo hot, as that a perſon could not hold it in his naked 
hands without a ſenſible offence; that the woolen on which it 
rubbed, appeared not only diſcoloured, but ſometimes perfeQly 
burnt thro'; it would ſometimes happen in making this experi- 
ment, that a light would be carried quite round the glaſs globe, 
thereby forming a continued circle, during its motion, notwith- 
ſtanding it touched the woolen in no more 22 than in the 
former experiments; at other times, a perfect halo would be ſeen 
round the ſtagnant light; which Mr. Hauksbee ſuppoſes, might 
have proceeded from ſome drops of water, that will ſometimes 
inſinuate by the ſpindle thro' the box, on the upper braſs- plate, 
where water was always kept, to prevent the admiſſion of any 
air; the water deſcending on the ſpindle till it reached ſome more 
extenſive part, would there by the violence of the motion given, 
be thrown about the receiver in ſmall drops, fome of which 
were likely to fall on the woolen, where being heated by the mo- 
tion of the above-mentioned glaſs, it evaporated, appearing like 
a halo around the light; for after Mr. Hauksbee made a contri- 
vance, to prevent the ſcattering of the water, no ſuch appearance 
bappened : Sometimes, Mr. Hauksbee obſerved the light to break 
from the agitated glaſs, in as ſurprifing a form as lightning; par- 
ticularly, when he uſed ſome lift of cloth, that had been drench- 
ed in ſpirits of wine, and faſtened to one arm of the braſs- 
ſpring, and ſome of the ſame liſt that had been ſteeped in water, 
impregnated with falt-petre, tied on the other arm; but both 
pieces of lift had been very well dried, before he made uſe of 
them: At another time, Mr. Hauksbee made uſe of two flat ſhells 
of oiſters well dried, inſtead of the woolen for the attrition of 
the glaſs, and each arm of the braſs ſpring had one fixed to it; 
upon the uſual motion given the glaſs in Vacuo, a light appeared 
reſembling a fierce flaming ſpark, juſt where the glaſs and ſhells 
touched each other; the 7 t did not ſeem to extend it{elf, but 
was contained in a ſmall compaſs ; he tried next, what would 
enſue upon the attrition of woolen on the above-mentioned ſhells 
in Vacuo, and the ſucceſs was, that a light was produced, but it 
appeared very dim and gloomy, at beſt like a faint halo: In or- 
der to try in what degree the woolen might contribute to the 


Phenomena in the foregoing experiments, Mr. Hauksbee 2 
ome 
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{me of the above-mentioned liſt, and bound it about the ed 
of a wooden wheel he cauſed to be turned for that purpoſe; 
faſtened as uſual, the wheel with its woolen edge, on the ſpindle, 
and the ſame gartering was made uſe of upon the braſs ſpring, as 
in the firſt experiment; theſe being put together (as in all the 
other expreiments) and the receiver exhauſted, the Jarge wheel 
was turned, and upon the attrition of the woolen cloths, a ſmall 
glimmering light ſucceeded ; but the continuance of the motion 
gave no encouragement to hope for any increaſe of it; Mr. 
Hauksbee expected to have found the woolen cloths at leaſt diſco- 
loured, upon their friction, which was ſometimes confiderable ; but 
on the contrary, there did not appear the leaſt fign of any ſuch 
thing; the light entirely diſappeared, upon the re- admiſſion of 
leſs than 4 of the recipient's natural contents of air, ſo the 
attritions then made was as great as it had been at any time be- 
fore : Mr. Hauksbee could not diſcover, that the various colours 
of woolen, contributes gny thing to the different colours of light, 
exhibited in any of theſe experiments. 

Exp. IV. Shewing the produttion of a conſiderable light, 
upon the attrition of glaſs on glaſs in Vacuo and in common 
. | 

In this experiment Mr. Hauksbee made uſe of a globular glaſs, 
about three inches diameter, fixed on the ſpindle, as in the laſt, 
and to the two arms of the braſs _ were tied two lips of 
thin beard, to each of which were firſt taſtened two pieces of a 
glaſs- tube, by putting ſome ſmall nealed wires thro' their cavi- 
nes; which wares likewiſe pafling thro ſome holes made in the 
board for that purpoſe, kept them tight in their places, as repre. 
ſented by Fig. 4. In this manner being covered with a large re- 
ceiver, and Fed in all reſpects, as uſual, the pump was wrought, 
which in a little time had exbauſted the air therefrom ; then 
upon turning the large wheel, a ſwift motion was given the in- 
cluded glaſs, whereby —_— upon the above-mentioned tubes, 
a conſiderable light was exhibited ; fo that the whole included 
apparatus became perfectly diſtinguiſhable by it, and would have 

en much more ſo, had not the day-light prevented, it bei 
then but very little after five PM. a clear horizon, and the ex- 
periment made in an open room; the colour of the light pro- 
duced, reſembled melted glaſs, not only where the friction was 
made, but likewife ſeemingly at the extremities of the tubes 
AB where the globe in its motion did not touch them: What 
was further obſervable in this experiment was, that upon re-ad- 
mitting the air into the recipient at ſeveral times, at cach time 


a mo- 
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a motion being given, as at firſt, there appeared no ſenſible de. 
cay of light; till at laſt, when the tubes by much attrit ibn were 
warm, and conſequently leſſened in their ſpring, the light (in 
proportion to the abatement of their force on the movin bod ) 
was diminifhed ; us Mr: Hewksbve had often obſerved; wet: of. 
mot ion had been made for ſome ſmall time, only in Yacuo, or in 
common air; and had the jment been begun, where it had 
finiſhed, a lefler quantity of light (from the above-mentioned 
cauſe) would then have been exhibited in Vacuo; hence it fol. 
lows, that the different mediums did no * contribute to the 
augmentation or diminution of the light produced, but it feems 
to proceed entirely from the weakening of the 1pring, by the 
wear of the bodies, which is caufed by the violent attrition of 
the one upon the other in either medium: Mr. Hauk shes did not 
find that the poliſh or glaze on the outſide of a 8 an 
thing to the light, having produced the ſame effect by a gal 
much worn by often uſing: Mr. Hauksbee repeated the fame ex- 
1 in a clear day about noon; and the ſucceſs was that the 
ight then produced in Vacuo was as fenfible to the fight, as a 
piece of red hot glaſs of the ſame bigneſs, would in the ſame 
time have appeared in the open air; but tho the appearance is 
ſuch, it is no longer ſo, than the motion is continued; hence it is 
to be obſerved, that tho? it ſeems to be of the colour of red hot 
or melted glaſs, yet it is not really ſo; for if it were, it muſt of 
neceſſity outlive the motion ſome little time, which he could yet 


never diſcover in the darkeſt night. | 

Exp. V. Shewving the production of light upon the attrition 
of glaſs on glaſs under water. 25 

This experiment was no more than a repetition of — 
faving only, that the included apparatus was entirely cov 
with water; from the ſurface of which when the air came to be 
exhauſted, and the large wheel turned as uſual, it was eaſy to 
diſcover a pretty briſk light, upon the firſt motion of the includ- 
ed glaſs globe on the tubes, illuminating the whole body of the 
water ; the parts of the tubes, where the friction was made by 
the globe were diſtinguiſhably red; but they were ſoon leſſened 
in their appearance, and in a little time were extinguiſhed ; the 
water by the continuance of the motion. approached nearer and 
nearer to the colour of whey, and at laſt became ſo thick, with 
the grit and powder produced by the attrition of the glaffes, that 
the A could then be, but juſt diſcovered thro? its body, and 
that not conſtantly, but like faint flaſhes at a diſtance; 


Mr. Hauksbee had made this experiment, when it appeared — 
| mi- 
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luminous than it did at this trial; and he obſerved thro' a good 
microſcope the powder produced from the attrition of the glaſ- 
ſes; but he could not diſcover with the greateſt attention, that 
the parts were any ways melted, only they appeared of a long 


ſlender figure. 


A Puppy that received no nouriſhment by the Mouth; by 
Mr. Samuel Brady. Phil. Tranſ. N“ 304. p. 2196, 9 


HIS puppy was whelped at its full growth, having no a 

pearance 2 a mouth ft al, and it — ſome TIS. — 
was littered ; when the ſkin was pulled off the head, there did 
not appear the leaſt paſſage thro it; the head was one entire 1o- 
lid bone, without ſutures, ſomewhat round like a man's ſcull, 
with a little prominence on the fore-part, reſembling the Os naſi 
of a man, but without any aperture; it had no place for eyes, 
nor Meatus for ears, only the outward reſemblance of one on 
each fide, unpenetrated, and placed lower than naturally; there 
was no jaw-bone, nor conveyance to the top of the Zaryns and 
Pharyns, but from thence downwards all was natural: This, 
Mr. Zrady takes to be a confirmation, that the nouriſhment of 
the Fetus in the Uterus is performed by the umbilical veſſels 
only, without the aſſiſtance of the mouth, 


An Account of an extraordinary Sleepy Perſon; by Dr. 


Oliver. Phil. Tranſ. Ne 304. p. 2177- 


NE Samuel Chilton of Tinsbury near Bath, a labouring 
man, about 25 years of age, of a robuſt habit of body, 
not fat, but fleſhy, and of a dark brown hair, happened on the 
13thof May 1694, without any viſible cauſe, to fall into a very 
profound ſleep, out of which he could by no means be rouſed by 
thoſe about him, till after a month's time; when he roſe of him- 
ſelf, put on his cloaths, and went about his bufineſs of husban- 
dry as uſual; he ſlept, eat, and drank as before, but did not ſpeak 
a word, till about a month after ; all the time he m_ victuals 
and drink ſtood by him, which were ſpent every day, and as 
was ſuppoſed, by him, tho' no perſon ſaw him eat or drink all 
the whilez from this time he remained free from any drowfineſs 
or ſleepineſs, till about the gth of April 1696, when he fel] 
into his ſleeping fit again, as he had done before; after ſome 
days his friends were -prevailed on to try what effect medicines 
might have upon him; and accordingly, one Mr. Gibbs an apo- 
thecary bled, bliſtered, cupped, and Carded him, and uſed all 
the external irritating medicines he could think of; but all was to 
Vol. IV. 13 Qqq no 
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no purpoſe ; and after the firſt fortnight, he was never obſerved 
open his eyes; victuals ſtood by him as before, which he eat of 
now and then; but no body ever ſaw him eat or evacuate, tho' he 
did both very regularly as he had occaſion; and ſometimes, they 
found him faſt aſleep with the pot in his hand in bed, and ſome. 
times with his — full of meat; in this manner he lay about 10 
weeks, and then he could eat nothing at all; for his jaws ſeem'd to be 
ſet, and his teeth clinched ſo cloſe, that with all the art they uſed 
with inſtruments, they could not open his mouth, to put any 
thing into it to ſupport him; at laſt, obſerving a hole made in 
his teeth by holding his pipe in his mouth, they now and then, 
ured ſome tent into his throat thro' a quill ; and this was all 
G took for ſix weeks and four days, and of that not above three 
pints or two quarts; he had made water but once, and never had 
a ſtool all that time: On the 7th of Auguſt, which was 1 weeks 
from the gth April, when he began to = he awaked, put on 
his cloaths, and walked about the room, not knowing he had 
ſlept above a night; nor could he be perſuaded he had lain fo 


Jong, *till going out into the fields, he found every body buſy in 


getting in their harveſt; and he remember'd very well, when he 
fell aſleep, that they were ſowing their barley and oats, which he 
then ſaw ripe and fit ta be cut down: There was one thing obſer- 
vable, that tho' his fleſh was ſomewhat waſted with lying fo 
long a- bed, and faſting for above fix weeks, yer a certain gentle- | 
man aflured Dr. Oliver, that when he ſaw him, which was the 
firſt day of his coming abroad, he Jooked briſker than ever he 
ſaw him in his life before; and upon aſking him, whether the bed 
had made him ſore, he aſſured this gentleman, that he never found 
that, nor any other inconventency at all ; and that he had notthe 
leaſt remembrance of any thing that paſſed, or was done to him 
all that while; fo that he went again to his husbandry, as he was 
wont to do; and remained well from that time, til the 19th of 
Auguſt 1697, when in the morning he complained of a ſhivering 
and a coldneſs in his back; he vomited once or twice, and that 
ſame day he fell into his ſleeping fit again: Dr. Oliver going to 
ſee him, found him aſleep, with a cup of beer and a piece of 
bread and cheeſe, upon a ſtool by his bed, within his reach; the 
Dr. felt his pulſe, which at that time was very regular; and he allo 
found his heart beat very regular too, and his breathing was ealy 
and free ; the Dr. only obſerved, that his pulſe beat a little too 
ftrong ; he was in a breathing ſweat, and had an agreeable warmth 
all over his body; then the Dr. put his mouth to his ear, and 
called him as loud as he could ſcyeral runes by his name, 7 
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him by the ſhoulders, pinched his noſe, ſtopped his mouth 
and noſe together, as = he could without choaking him; 
but to no purpoſe ; for, all this time he did not give the leaſt fig 
of his being ſenſible; the Dr. lifted up his eye-lids, and *. 
his eye-balls drawn up under hi eye brows, and fixed without an 
motion at all; then the Dr. held under one noſtril, for a — 
derable time, a phial with ſpirit of Sal Armoniac, extracted 
from quick- lime; then he ĩnjected it ſeveral times up that ſame 
noſtril; and the' he had ae into it about half an ounce of this 
fiery ſpirit, it only made his noſe run, and his eye · lids ſhiver and 
tremble a very little; the Dr. finding no ſucceſs with this, 
crammed that noſtril with powder of white hellebore, and ſtayin 
ſome time afrerwards in the room, to ſee what effects all theſe 
together might have * him; he never gave any figr that 25 
felt what the Dr. had done, nor diſcovered any manner of une 
neſs, by ſtirring any. one yon of his body, that the Dr. could ob. 
ſerve ; and after all theſe experiments the Dr. left him, being 
pretty well fatisfied, that he was really aſleep, and no ſullen coun- 
terfeit, as ſome people ſuppoled ; Upon the Dr's relating what he 
had obſerved, ſeveral gentlemen from Bath went out to ſee him, 
and found him in the ſame condition the Dr. had left him in the 
day before, only his noſe was inflamed and ſwelled very much, 
and his lips — the inſide of his right noſtril, was bliſtered and 
ſcabby, occaſioned by the ſpirit and the hellebore; about 10 days 
after the Dr. had been to ſee him, Mr. Woolmer an apothecary, 
finding his pulſe pretty high, drew about 14 ounces of blood 
from his arm, tied it again, and left him as he found him; and 
Mr. Wootmer aſſured the Dr. that he never made the leaſt motion 
in the world when he pricked him, nor all the while his arm was 
bleeding. Several other experiments were made by. ſuch as wens 
to ſee him from Bath, bur all to no purpoſe : The Dr. ſaw him 
again the latter end of September, and found him juſt in the 
tame poſture, lying in his bed; but now his pulſe was not fo 
ſtrong, nor bad he any ſweats, as when the Dr. ſaw bim before; 
he tried him again, by ſtopping his noſe and mouth, but to no 
purpoſe; and a gentleman ran a large pin into his arm to the 
very bone, but he gave no ſigns of his being ſenſible of what was 
done to him; in all this time the Dr. was aſſured, that no body 
had ſeen him either eat or drink, tho' they endeavoured it as 
much as poſſible; but that it always ſtood by him, and they ab- 
ſerved, that ſometimes once a day, at other times once in two 
days, all was gone; it was farther obſervable, that he never 
fouled his bed, but always went to the pot; In this manner he 
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lay till the 19th of November, when his mother hearing him 
make a noiſe, ran immediately up to him, and found him eating; 
ſhe aſked him, How he did ? Very well, he ſaid, thank God; 
ſhe asked him again, Which he liked beſt, bread and butter or 
bread and cheeſe? He anſwered, bread and cheeſe; upon this 
the woman overjoyed left him, to acquaint his brother with it; 
and both coming — up into the chamber to diſcouſe him, 
they found him as faft aſleep again as ever, and they could not by 
any means awake him; from this time, to the end of January, 
or the beginning of February, he did not ſleep fo profoundly as 
before ; — when they called him by his name, he ſeemed to hear 
them, and become ſomewhat ſenſible, tho' he could not make 
them any anſwer ; his eyes now were not ſhut ſo cloſe, and he 
had frequently great tremblings of his eye-lids, upon which they 
expeRted every ty when he would awake, which did not happen 
till about the time mentioned; and then he awaked perfectly 
well, remembring nothing that happened all the while; it was 
obſerved, that he was very little altered in his fleſh, only he 
complained, that the cold pinched him more than uſual, and fo 
he preſently went to husbandry, as at other times. 


Some Roman Inſcriptions found at York; by Mr. Ralph | 


| Thoresby. Phil. Tranſ. N“ 305. p. 2194. 


HE NE was found in Trinity Yard in Mickle-gate, at 


6 Tork, a funeral monument, upon which under the ſtatue 
(in Baſſo Relievo) of the ſtandard bearer of the gth legion, was 
the following inſcription, | 


| L. DVCCIVS 
kaum u, *L.VOTL. RV FL 
SIGNF. LEG. VIII 
Hic fitus of H. S. E. 


| This 1s an undeniable proof, that the gth legion was not only 


in Eritain in Galba's time, and that it was alſo called Hi/ panien- 

ſis (as appears from Sir Henry Saville's notes at the end of his 
edition of Tacitus) and likewiſe that it, as well as the 6th and 
the roth legion, was called Vifrix, and that it refided at York, 
which had not been obſerved before; and yet both is evident, 
from the following inſcription upon a Reman brick found there. 


LEG. 
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LEG. IX. VIC. 


This is alſo an argument of the tranquillity theſe enjoy d 
at that time (poſlibly the latter end of Severus's 0 — « oa 
bricks, caſting up highways, &c. being the uſual employment 
of ſoldiers at ſuch vacancies. _ | 

Sir Henry Saville was of opinion, that this Nona Hiſpanienſis 
in Britania, was one of thoſe eſtabliſhed by Tiberius, Caius, 

or Claudius, or perhaps, in the latter end of Auguſtuss reign ; 
but, however, that it was certainly here in Nero's reign, and that 
Pętilius Cerealis was then lieutenant thereof, is indiſputabl 
evident from Tacitus lib. XIV. cap. 10. who gives a lamentab 
account of the ſlaughter of 000 citizens and confederates, 
the enraged Boadicea, in which number was all the foot of this 
legion; Cereals with the horle hardly eſcaping ; that this num- 
ber is frequently writ by the Romans VIII, as well as IX, one 
that is but competently verſed in their coins or inſcriptions, cannot 
but have obſerved inſtances of both kinds : Thoſe who have writ 
about the Roman legions, have ſaid nothing about the place of 
reſidence of this gth legion; only, Ur/atus in his book De notis 
Roman. remarks, that it muſt be ſomewhere in 2r:rain, becauſe 
Tacitus tells us, that when the colony at Camaloduuum, was def. 
troyed by Boadicea, Pætilius Cerealis, legate of the th legion, 
came to their aſſiſtance; but yet, he makes no mention of its 
being ſtiled Victrix. 


Obſervations on the Seeds of ſeveral Eaſt India Plants; by 
A. Leewenhoeck, Phil. Tranſ. N“ 305. p. 2205. 


HE Emuwane is a tree in the Eaſt Indies, much about the 
bigneſs of an elder- tree, whoſe flower, ſcent, and figure are 
not very unlike it; but the branches are armed with thorns: It 
is uſed inwardly by none, excepting ſome women, who differing 
with their husbands, take it in order to kill themſelves, it being 
an infallible poiſon; when theſe women have taken ſuch a reſo- 
lution, they take half a handful of the leaves of that tree, and 
bolling them in water, they put to it a certain oil, which they 
call Hinſelen, and fo they drink or eat it up; half an hour after 
which, they perceive a kind of convulſion in their head, and they 
vomit or retch four or five times; at laſt, they loſe their &nſes, 
and foaming at the mouth, they fret and ſpeak like fools or mad- 
folks, *till they die; ſo that it ſeems, that the poiſon — 
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the humours or fluid parts of the body, till their circulation quite 
ceaſes ; lome end their lives in one, others in two or three days, ac. 
cording as they have taken more or leis of thoſe leaves: The ſeed 
of this tree is moſtly of a triangular figure, and where it is broad- 
eſt it is not abore the twelfth part of an inch; Mr. Leewenhoeck 
took a little of it, and putting it into a clean piece of paper, he 
bruiſed it with a hammer, and after that, he put it into a little 
laſs phial, and poured ſome fair rain water thereon, till it ſtood 
f an inch above the ſeed ; after the ſeed had been infuſed in 
the ſaid water ſome hours, he took a little of the water and mix. 
ing it with ſome of his blood, he immediately obſerved, that the 
blood was very much coagulated; yea, more than he had ever ſeen 
It in his life-time; it is true, blood when mixed with common- 
water, retains its clear red colour, and a great many globules 


(which are the cauſe of its redneſs) being diflolved in the | 


water, do incorporate themſelves therewith, in ſuch a manner, that 
a petſon cannot diſtinguiſh any of them from the water itſelf, 
which thereby acquires a fine crimſon colour; yet, the appearance 
was quite otherwiſe with the blood that was mixed with the ſeed 
water ; for, the particles or globules thereof being coagulated, 
aſſumed a blackiſh or dirty . and tho' he obſerved, a very 
=—_ number of blood globules that had not coagulated, yet they 

ay like ſtiff particles; nor could he perceive, that any one of 
them was diſſolved or united to the water; ſo that there was not 
the leaſt redneſs, that looked like blood, communicated to the 
water, nor did there break forth the leaſt air- bubble out of this 
mixed liquor: M. Zeewenhoeck, moreover, took a little of the 
{aid water, that was inclinable to a reddiſh colour, and drop- 
ping it upon fix ſeveral places of a glaſs-plate, in order to obſerve 
what ſalt particles might be coagulated therein; he obſerved, in 
the faid liquor, moſt of which did evaporate, that, befides the 
falt particles, there remained a great deal of a coagulated matter, 
wherein he could diſcover no figure; he likewiſe perceived, a great 
many exceeding ſmall particles, which were moſtly of an exact 
{quare figure, and ſome few were oblong ſquares, with four right 
angles; tome of theſe ſalt particles were broad in the middle, and 
pointed at both extremities; but where a great many of them 
were coagulated together, their figures were irregular; he like- 
wiſe obferved, that where the water had lain a little time toge- 
ther, it was not entirely exhaled, but left a balſamic matter behind 
it: M. Leerrenhoeck put ſome of the Euvane ſeed into water, in 
order to ſoften the {kin thereof, that he might diſſect it the more 


eaſily; and having accordingly opened ſeveral of them, he took 
| out 
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out the plant, in which tho' it was no bigger than a ſmall grain 
of ſand, he could perceive two leaves, and that part of it, which 
was to be the root and body of the tree: The oil of Singelan or 
Singely is eſteemed by the natives a good ſoftner, and given to 
women in child-bed, and to other perſons in pain, as alſo, to 
children, with or without any other ingredients; M. Leewen- 
hoeck had a little of the ſeed of it, which is about the bigneſs 
of the Euwane - ſeed, but ſomewhat longer; he moreover, had 
ſome few ſeeds called Canſis; this ſeed is uſed by the Mahome- 
tans, after being ground ſmall and infuſed in water, and will in- 
toxicate them, as much as wine does others; if a perſon that is 
not uſed to it, ſhould take but 10 or 20 grains it would have 
the ſame effect as if he drank ten bottles of wine; they ſay, that 
it makes them very ſtout and luxurious; but ſuch as uſe it daily, 
and too often, bring themſelves at laſt to one or two ounces ; but 
then it will have the — contrary effect, rendering them dull 
and doating, depriving them both of their memory and appetite, 
and at laſt, making them ſo Jean, as hardly to have any fleſh 
left upon their bones; and this is the uſe the Aſooriſh kings make 
of it ; for when they have a mind to be rid of ſome of their 

andees, and would make them die a lingering death, th 
canſe ſuch a drink to be made, into which they alſo infuſe the 
ſeeds of poppies, and give it them to drink twice a day, in pri- 
ſon, more or leſs, according as they would have them Aae 
ſooner or later; inſomuch, that they ſhall live half a year or a 
whole year, without knowing any thing of the matter; they call 
this drink Boſta: This ſeed is little uſed by them in phyfic, tho” 
M. Leewenhoeck does not doubt, but that it might be well ap- 
plied, becauſe, it does not only imitate the effects of Opium, but 
alſo, if there is not too much of it uſed at a time, it has the ſame 
operation, as the beſt wine: This ſeed is about the bigneſs of 
hemp-ſeed, and it has likewiſe ſuch another hard ſkin, ſo that 
one would be apt to take it for the ſame: M. Zeewenboeck took 
ſome of the Canſie; and ſtripping off the hard ſkin, and after 
that the thin membrane, that covers the plant, he obſerved, thar 
the matter which lay within it, was as it appeared to him, no- 
thing elſe but two leaves, together with the root and body of tie 
plant ; but upon ſeparating theſe two leaves, he found, that they 
involved two other very {mall leaves, long and ſlender, and of 
the figure of the former; and he alſo diſcovered, that theſe 
ſmall leaves had each of them four or five other {mall ones ſtand- 
ing out above each other ; from hence he concluded, that the tree 
or plant, which produces theſe leaves, is notched or W ; 

| after 
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afterwards, M.  Leewenhoeck took ſore common hempſeed, and 
examining it a-new, to try whether he could diſcover any ſuch 
ſmall leaves, as he had found in the Canſie-ſeed, he — 
that all the parts of it agreed with the Canſis; at ſirſt, indeed, 
when he took the ſmall leaves out of the larger ones, wherein 
they were folded, he could not ſee thoſe indented parts above- 
mentioned; but, upon ſeparating the leaves from cach other, he 
could eaſily perceive them; and then appeared the two exceedi 

long leaves, lying fo regularly within each other, that the in- 
dented parts could not be diſcovered ; he bruiſed a few of theſe 
little Canſie-ſeeds, and poured rain-water thereon, in order to 
diſcover whether there were any ſalt particles in the ſame, and 
tho' he let ſome of the drops of this water ſtand ſeveral days 
together, it did not at all evaporate, but there remained a thick 


oily moiſture, which he ſuppoſed was the reaſon he could diſco- | 


ver ſo few ſalts coagulated ; and thoſe he obſerved therein, were 
very few, and of the fame figure with the ſalts found in wine 
vinegar. 


River and Land Shells, Ec. found under Ground; by Mr. 
Morton. Phil. Tranſ. N“ 305. p. 2210. 


PON digging into a mooriſh paſture in Mears Abl. 

field in Northamptonſhire, there was found a few fnail- 
ſhells of various kinds; about a foot deep they lay very thick, 
and digging downwards to about three foot deep their numbers 
increaſed ; there were trials made for a conſiderable extent of 
ground, viz. about 250 foot in length, and 130 in breadth ; be- 
fides, the fame ſhells were thrown up in ſeveral places by the 
moles : What was principally obſerved in this ſearch was; 1. A 
moiſt mooriſh black foil, in ſome places a foot and a half thick, 
in others ſomewhat above two foot; the lower half of it, was 
blacker and denſer than the upper half, of a bituminous nature, 
and having all the ſigns of peat-earth; beſides ſhells, there were 
found ſtalks, and leaves of graſs, as alſo ſeveral kinds of other 
vegetables depoſited, as is uſual, in the like bituminous moors, 
in other parts of this iſland. 2. A white ſoil, as was ſuppoſed 
at firſt ; but upon a cloſer inſpection, it appeared to be nothi 
elſe than hay half waſted; as far as was dug into it, it was fou 
every where copiouſly interſperſed with - ſhells ; upon finding 
theſe ſhells under ground, Mr. Morron diligently ſearched this 
place, in order to find ſome of the like ſpecies living upon the 
furface, but he could meet with none of any kind whatever 


there; ſome of the ſoſſile ſhells were the Exuvia of idr 


the reſt of river or freſh water-ſnails ; of the former there were 
the three following kinds, 1. A ſmall Buccinum of five wreaths, 


or the Buccinum exiguam quinque anfraftuum, Tit. 1. Liſter in 


Tractat. de Cochleis terreſtra. Anglic. a kind which Dr. Liſter 
obſerved to live in moſs, upon old garden-walls at Eftrape in 
Lincolnſhire ; and Mr. Morton obſerved them at the moſſy roots 
of old trees in ſeveral of the Northamptonſbire woods, as allo 


amongſt mots upon the boggy ſides of ſeveral ſtanding ſprings. 


2. A Cochlea of the compreſſed kind, but not ſo much compreſ- 


- fed as ſome of them are; it had five wreaths, and a ſmall circu- 


lar Sinus in the center; this, if it is not the Cochlea umbili- 
cata, &c, Ne 99. Lifter. Hiſt. Conchyl. lib. I. has nat hitherto 
been mentioned by any author, tho' common enough in the woods 
in Northamptonſhire ; Mr. Morton found a R number of 
them (conſidering the compaſs of ground) incloſed in the earth, 
than ever he had done in any of the places, where they naturally 
breed. 3. The Cochlea citrina. Tit. 3. Lifter de cochleis ter- 
reſtr. anglic. or the common ſtriped ſnail-ſhell; but moſt of theſe 
in the moor were white, of the colour of the ſhells that have been 
dead a long time; Mr. Morton ſaw faint marks of their former 
ſtripes in tome ; moſt of the ſhells of this kind were lodged about 
four foot deep: He met with only two different kinds of river- 
ſhells. 1. A periwinkle-ſhell of three wreaths, generally leſs than 
the Buccinum trium ſpirarum. Tit. 24. Liſter de cochleis flu- 
viatil. anglic. There was a greater number of theſe depoſited in 
the moor, than of any of the former kinds. 2. A periwinkle- 


ſhell of five wreaths, much ſmaller and more prominent than 


thoſe of the ZBuccinum * ſex ſpirarum. Tit. 2 1. Liſter de 
cochleis ee It is otherwiſe very like that Huccinum in the 
ſhape of its wreaths, but it has not been deſcribed by any author; 
there are of this kind ſome live ſhells found, in one of the Nor- 
thamptonſhire brooks, called the Je: The mooriſh ground, 
wherein theſe ſhells lay depofited, extends from near the top to 
very near the foot of a hillock; upon the op and at the brow of 
this hillock, above the moor, there is a ſandy foil of a reddiſh 
colour; the whole ſurface of the moor is level, conformable to 
the reſt of the hillock; that is not moory, and of the ſame decli- 
vity with it, appearing to be in a natural and undiſturbed ſtate, 
as much ſo, as any of the glades in the neighbouring fields, ex- 
cepting three or four trenches that have been cut thro! it. 

It is evident, that theſe ſhells were left here at the general de- 
lage, when thoſe from the ſea were alſo depoſited on land, and 
not lodged ſince under deterrations from the higher grounds; for 

Vor. IV. 13. Rre then 
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then the upper parts of the moor muſt have been covered with a 
reddiſh ſand, ſuch as the higher ground is for the moſt part com- 
poſed of; yet, nothing like that appears near the ſhells in this 
moor; beſides, there are dug up here ſeveral ſhells, that in all 
likelihood never bred here, but were the inhabitants of a different 
ſoil ; particularly, the ſtriped ſnail-ſhell ; for theſe animals have 
peculiar ſoils, and affect particular regions. 


A very large Tumour in the Fore-part of the Neck, c. 
by Dr. James Douglas. Phil. Tranſ. N“ $05. p. 2214. 


1 Douglas had the opportunity of opening a woman, about 
50 years of age, who had a very large tumour, or hard 
ſwelling, on the fore-part of her neck, poſſeſſing all the ſpace 
between the whole extent of the lower jaw, and the upper part of 
the Hernum, with a conſiderable protuberance in its middle; late- 
rally its point inclined to the left fide, tho' the largeſt part of the 
tumour was on the right; the ſkin on the Apex of this protube- 
rance was thin and ſhrivelled, of a different colour from the reſt, 
and looked as if the fwelling would have broke in that place; the 
{kin was exceeding thin, having no fat under 1t; only, in a cavity 
between two Jobes, on its right fide, there was a imall appear- 
ance of ſome fat; for the ſkin being leſs ſtretched there, the cells of 
the Membrana adipoſa were not quite emptied ; the fleſhy fibres 
of the Tatiſſimus colls were ſcarcely viſible; the Maſtoideus 
and Coraco hyoideus were exceeding thin, and in their aſcent 
they adhered very cloſely to the ſubjacent tumour; the Hern 
— and the Serno thyroidæus, that ran up the fore · part of 
this ſwelling, were diſtended fo thin, that it was difficult to ſepa- 
rate them, eſpecially the latter, from it; the right carotid artery, 
in its aſcent to the head, run along its outer edge, which increaſing, 
did much obſtruct the current of the blood that way ; the internal 
jugular, the par Vagum, and the intercoſtal pair, in their deſcent 
to the Thorax, paſſed alſo over ſome part of this ſwelling; two 
of the lymphatic glands of the jugular vein were ſwelled as big 
as little eggs, being placed at ſome diſtance from each other, with 
an intermediate cavity, where there was found ſome fat ; theſe 
two lobes made the tumour alſo very irregular on its right fide ; 
theſe muſcles, the jugular, with the two glands adhering to it, 
and the reſt of the above-named veſſels being removed on both 
fades, Dr. Douglas obſerved, that this preternatural tumour ſeem'd 
to exceed the bulk of two fiſts joined together ; its figure was 
almoſt triangular, with a broad baſis under the chin, floping a 
little on each fide, as it deſcended to the upper part of the 

| Sternum, 
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Sternum, where its point was pretty narrow; its ſurface was made 
irregular by reaſon of three protuberances, of which the largeſt 
was turned to the left fide, the other two being placed on the 
right, as was above obſerved ; it adhered by Sei A- ee 
to the maxillary glands, to the Diagaſtric and Stylobyoidens 
muſcles, under which, on the right fide, a ſmall portion of it in 
the ſhape of a nipple, intruded itſelf, as it were, under the tongue 
in the upper and fore · part it alſo adhered to the Os hyozdes he 
rally it was connected with the Levator ſcapulæ, and lower 
down to that part of the Cucullaris that terminates in the clavicle; 
backwards to all the fore-part of the _4/pera Arteria, between 
its third or fourth cartilaginous rings, and the Os pectoris, as alſo 
to that muſcle of the head called Rectus internus major, and to 
ſome part of the Kaleni; its lower part was engaged under the 
Fugulum, or lunated part of the breaſt bone, to which it adhered; 
it was eaſily ſeparated from its connections to all theſe different 
parts, but not fo, from the Glandulæ Thyreoidee, to which it 
adhered, after a very different manner; for where the thyroidal 
glands are joined to each other, a little below the Cartilago cri- 
coides, on the fore- part of the Apera Arteria, there was no ſe- 
parating it without cutting its ſubſtance; whence it plainly 
appears, that the union of theſe glands, was the origin of this 
exceſſive tumour; and yet, which was very remarkable, the glands 
themſelves kept their uſual figure, and were no larger than ordi- 
nary ; this tumour was hard and very firm, being exactly of the 
conſiſtence of a cow's udder, when boiled; yet, in a few places it 
was ſoftiſh, containing a liquid and thick humour; its tf 0 was 
chiefly of a whitiſh yellow, only in ſome places it was exceeding 
red, from its having a great number of blood veſſels therein, and in 
others it was very white: In cutting this tumour, the Dr. heard 
the edge of his knife grate againſt ſomething hard; wherefore, he 
at pared off all the ſoft part, and the hard ſubſtance that 
remained he boiled, and then cleared it very well, having left 
ſticking to it at one corner, a ſoft cartilaginous body, which 
poſſibly, had the patient lived longer, would have acquired the 
lame 8 of induration ; it very much reſembled a piece of 
white unpoliſhed rock-cryſta] ; but whether it might be reckoned 
oſſeous, or whether it was rather the viſcid humour of the glands 
hardened and concreted into this irregular chalky or gravelly 
ſubſtance, or whatever elſe it might be, the Dr. leaves it to others 
to determine: Dr. Douglas found in the Proſtatæ of a very old 
man, a great many hard bodies, like white peaſe, of a ſubſtance 


exactly reſembling this, only it was ſmosther on the outſide; 
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ſome of theſe were in the body of the {aid glands, and others 
adhered by {mall roots to the muſcular pol ar that inveſts 
them: The firſt appearance of this large ſwell ing, was about 20 
years before, occaſioned by the breaking of a vein, as the patient 
uſed to expreſs it, in a hard and very difficult labour; it increas'd 
but very ſlowly, not having arrived to any conſiderable bulk, till 
a few years before ſhe died; it was never very painful, being a 
true Schirrus ; ſeveral things had been applied unſucceſsfully; 
its bigneſs became at length very troubleſome, impeding her 
twallowing and free breathing, — at laſt it quite choaked her, 
by compreſſing the wind-pipe, upon which it lay; but beſides 
this, the Dr. obſerved another remarkable accident, which much 
haſtened her end, being very painful and troubleſome for a year 
or two before ſhe died; the Uterus was entirely ſchirrhous and 
diſtended to that degree, that it filled up the whole cavity of the 
Pelvis; part of the Colon and Neum adhered lo cloſely to it, that 
there could be no ſeparation without tearing; both the Ovaria 
and Tube grew cloſe to it; and indeed, the confuſion and mix- 
ture of all theſe parts were fo great, that if the Ovaria had not 
been ſwelled here and there with hydatidal tumours, he could not 
have diſtinguiſhed them; the neck of the Urerus was preſſed 
down ſo low, that upon a very gentle dilatation of the Labia, it 
offered itſelf to view, being exceeding hard, but yet ſmooth and 
regular, and fo cloſely ſhut, that the Dr. could pals nothing with- 
out cutting; it had ſqueezed the Yeſica urinaria ſo cloſe againſt 
the Os pubis, that it could contain little or no urine, which 
obliged her to make it often, and that with pain; the preſſure of 
this part backwads was ſo great upon the Inteſtinum rectum, that 
the evacuation of the fæces had been obſtructed for the ſpace of 
five weeks before ſhe died; the Fæces alvine contained in the pus 
were but few, by reaſon ſhe could not ſwallow any thing folid for 
a long time, and they were very hard, and in ſeveral diſtinct clots; 
there was obſerved to come away per Anum, for ſome conſidera- 
ble time, a great deal of Pus and ſlimy matter, but that pro- 
ceeded from the Uterus ; for, the acrimonious humour, which was 
wont to be — per Vaginam, having been pent up within 
its cavity, by the cloſe conſtriction of the Collum Urers, had cor- 
roded and cat its way thro? the ſubſtance of the Nerus into the 
Rectum, by which it was diſcharged ; and this caſe Dr. Douglas 
has frequently obſerved in diſſections; the thickneſs of the Ve- 
rus was near two inches, and in its bottom there was a great 
dal of this humour, white and thick, which made the extremi- 


ties of his fingers white and rough, ſhrivelling the Cuticula, ” 
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if he had waſhed them with a ſtrong ſolution of ſome acrid lixi- 
vial falt, and as happens to thoſe who waſh linen, from the 
cauſtic falt lodged in ſoap affecting their bands; it was very dif- 
ficult to take the Nerus out of the Pelvis, by reaſon of its very 
cloſe adhefion to the neighbouring parts. 


A Glade of Light obſerved in the Heavens; by Mr. Der- 
ham. Phil. Tranſ. No 30s. p. 2220. 


8 Mr. Der ham was obſerving the immerſions of the third 
and fourth ſatellites of Saturn on the 2oth of March 1706 
in the evening, he obſerved a very ſurpriſing fort of light, in the 
conſtellation of Taurus, the lower extremity of which was be- 
low the bull's eye, and the other a good way above it, and that 
ſtar about the middle of the lower extremity thereof; repre- 
ſented its appearance in Plate XIII. Fig. 16. this glade of light 
had the fame motion, that the heavens had, and was much like 
the tail of a comet, but pointed at the upper extremity, as 
ſhewn in the Fig. Mr. Derham does not doubt, but that this 
light is ſuch as Dr. Childrey firſt obſerved in England, and 
nc Caſſini and others afterwards, obſerved in France, as 
Dr. Hook ſays. 


The Proportion of the Weight of Air, to the Weight of 4 
like bulk of Water, without knowing the Quantity of either ; 
by Mr. Hauksbee. Phil. Tranſ. N“ $05. p. 2221. 


R. Hauksbee having cauſed to be made a bottle ſomewhat of 
an oval figure, on purpoſe, that it might librate the more 
eaſily in water, that held upwards of three gallons ; he put into 
this bottle as much lead as would fink it under the ſurface of the 
water, and it was, when weighed in that medium, ballanced by a 
{mall weight in the ſcale on the other extremity of the beam ; 
Mr. Hauksbee included the weight, to prevent the inconveniency 
of bubbles of air, which he-was aware would plentifully adhere 
to, and lurk in the irregular body of the weight, had it been 
fixed on the outſide; being thus provided, and the bottle cloſed. 
with common air, it was ſuſpended by a wire at one extremity 
of a very good balance, and being in the water, it was counter- 
poiſed by a weight of 385 grains and 4 in the oppoſite ſcale ; be- 
ing then taken out and ſcrewed to the pump, it was in five mi- 
nutes pretty well exhauſted, the mercury in the gage being ele- 
vated to near 29 inches and 7 ; it was then taken off the pump; 
but firſt, by turning a cock that ſcrewed both to it and the pump, 
the air was prevented from returning into it; in this manner it 
Was 
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was put again into the water, and ſuſpended as before on the ba. 


lance, and it then weighed but 175 grains and +, which ſub- 
ſtrated from the firſt weight, gave 183 grains the difference, 
and as the weight of the quantity of air exhauſted from the 
the pump; then opening a cock under water, the water 
t violently impelled into the bottle (but gradually abat- 
2) till ſuch 6 LN had entered, as was equal to 

· 


air exhauſted; ſo that by making the experiment 
aw - r, one need not be very ſollicitous in the nice ex- 
hauſtio. receiver; for it muſt anſwer reci procally. to the 
retpe.” _..ntities exhauſted, the remaining air being weighed 


at laſt, as well as at firſt ; and no greater quantity of water'could 
enter the receiver, than what har, ſupply the {pace deſerted by 
1o much air; the bottle being now weighed again, it was found 
to be 162132 grains, from which ſubſtracting 175 grains and 
(which 1s the exceſs of the weight of the bottle, above its like 
bulk of water) there remained 161956 grains and gu, which be- 
ing divided by 183 grains, the weight of the air exhauſted from 
the receiver, gave the proportion as 885 to 1, the AI 
weights being brought to ounces, he reduced them to grains, by 
multiplying by 438, the preciſe number of grains contained, in 
an ounce of that weight; the column of mercury in the baro- 
meter was elevated at the {ame time to 29. 7 inches; this expe- 
riment was made in May, and Mr. Hauksbee does not Jorbe 
but if it is repeated in December or January, there will enſue 
a ſenſible difference. ; 


An Experiment, ſhewing that the ſeemingly ſpontaneous a: 
cent of Water in ſmall Tubes, open at both extremities, 
is the ſame in Vacuo, as in the open Air; by the Same. 
Phil. Tranſ. No 3os. p. 2223. 

R. Hauksbee took three pieces of ſmall tubes of different 

bores, and fixed them directly ndicular in a piece of 
cork, with their lower orifices as exactly level as poſſible; he 
allo faſtened this cork to a wire, which paſſed thro' ſome collars 
of leather, included in a box on the upper plate of the receiver; 
by which means, he could at pleaſure elevate or depreſs the tubes, 
without any danger of the air infinuating itſelf ; being thus pre- 

_ pared, and tinged water being put on the plate, the {mall tubes, 

which had never been wetted, were drawn to the upper part of 

the receiver by the above-mentioned wire; and when the air was 
exhauſted, the tubes were made to deſcend by the ſame wire, till 


their lower extremities were juſt plunged under the ſurface of oe 
| Ny tinge 
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tinged liquor, _ which the water roſe immediately in each of 
them, to a confiderable height abore its furface in the glaſs, and 
higher. in the ſmaller tubes than in the larger ones, and would 
retain the quantity that ſpontaneouſly aroſe in them, notwithſtand- 
ing their lower orifices were drawn out of the water; upon ad- 
mittipg the air again, they continued juſt the ſame as in Vacuo; 
Mr. Hauksbee found, that by ' pliinging tubes of ſeveral ſizes in 
the tinged liquor, ſo much of it would remain ſuſpended in 
them, when taken out of the liquor, as in ſuch * when 

lunged, was elevated above the ſurface of the ſtagnant fluid; he 
2 obſerved, that upon bending ſome imall tubes, into the 
ſhape of ſyphons, by the flame of a candle, the orifice of the 
longer leg muſt be at leaſt fo far below the ſurface of the ſtag- 
nant water, as that water in the ſame tube would fponcancoally 
aicend therein, before it would run out. 


A Roman Sudatory found at Wroxeter in Shro ire; 
Ar. Thomas Liſter. Phil. Trani. N“ 406. p. — 9 


BOUT 40 perches north of a ruinous wall, called the Old- 

work of Wroxeter (once Uricontum, a famous city in 
Shropſnire) in a piece of arable land, a {mall ſquare - parcel 
thereof was obſerved to be barren, and not to be improved by 
the beſt manure, tho theſe fields had formerly been made very 
fertile by the flames and ruins of the city; upon digging, thete 
were diſcovered ſeveral bottoms of old walls (as are often fo 
in thoſe fields) in one of which, to the weſtern corner of the faid 
unfruitful ſpot of land, there was ſound a little door-place, 
which led into a ſquare room, walled round, and floored under 
ind over, with ſome aſhes and earth therein: This as ſome ſup- 
pole, was built in former times for a Hypcanſtam, ſudatory or 
ſweating houſe for Roman ſoldiers, with four rows of ſmall brick 
pillars, eight inches ſquare, laid in a ſtrong fort of very fine red 
clay, each pillar being founded upon 2 foot ſquare quarry of 
brick, and upon the head of each pillar was fixed a large qu 
of two foot ſquare, almoſt as hard as flint, (as moſt of thoſe 
Roman bricks are) and within as red as fearlet, and as fine as 
cha]k ; theſe pillars were to — * a double floor, made of very 
ſtrong mortar, mixed with coarſe gravel, and bruiſed ot broken 
bricks; the firſt of theſe floors was laid upon the large quarries, 
and when dry, the ſecond floor was laid over that; but firſt 
there was a range of tunnel- bricks, faſtened with iron cramps up 
to the wall within, having thetr lower extremities level with the 
under fides of the broad quarries, and their upper ends er 
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with the ſurface of the upper floor; and each tunnel had two 
fite mortice-holes alike, one on each fide, cut thro” for a 
croſs paſſage to diſtribute the heat amongſt them all. | 
Wroxeter was one of the moſt conſiderable military ſtations or 
colonies the Romans had in this iſland; the city wall, as appears 


from a ſurvey taken of it by Mr. Liſter, was not much leis than 


three miles in circumference ; and it is not improbable, but that 
it was founded by Suetonius Paulinus, or after, by Agricola, in 
their march to ſubdue Mona, now Angleſey ; vide Baxter's Gloj- 
ſarium Antiquitatum Britannicarum : Sir Chriſtopher Wren 
diſcovered the remains of ſuch another Hypocauſtum, as that 
near Wroxeter, when they were laying the foundation of the 
king's houſe at Wincheſter; Mr. Hunter gave an account Phil, 


Tranſ. No 298. of an antiquity of this kind dug up in Torkfire; 


Mr. Lhwyd in his additions to Cambden takes notice of another 
diſcovered at Kaerhyn in Caernarvonſbire; and in the table of 
curioſities added at the end of the Welſh counties, N 8. repre- 
ſents one of the hollow bricks or tunnels z Mr. Cambden h imſelt 
mentions an Hypocauſtum diſcovered at Hope in Flintſhire in his 
Britannia. p. 688. 


The Hypocauſta of the Ancients; by Mr. Baxter. Phil. 
Tranſ. Ne 306. p. 2232. 


1 H E ancients had two ſorts of Hypocauſta; the one called 
by Cicero, Vaporarium, and by others, Laconicum or Su- 
datio, which was a large "os Burge 

tria Vaſaria ahenea, called Caldarium, Tepidarium & PFrigi- 
darium, from the water contained in them; the other ſort of 
Hy mayes is not ſo diſtinctly handled by antiquaries; it was 
a fort of a fornax, or kiln to warm their winter-parlours, or C#- 
natiunculæ hyberne, erat & Diæta, ſive Cenatiuncula, ſays 
Argot upon Panvinius, ſub qui ignis accendebatur, unde & 
Cenatio Hypocauſtum ; the Cenationes eſtive & hyberne are 
mentioned by Cicero in his epiſtles; the terrace floor 1s called by 
Vitruvins, Teſtudo; 7 _ nes Alveorum in communi Hypocaufi 
caleſacientur, ſays the {ame author; this Hypocauſis was called 
Abveus & Fornax ; and the perſon that tended the fire Forna- 
cator ; the Tubuli ſeem to have been contrived to convey away 
the ſmother, that otherwiſe would choak the Fornacator; this 
kind of ſtove ſeems to be graphically deſcribed by P. Hatius 


in Balneo Hetruſci. 
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— Ub; languidus ignis inerrat 
Adibus, & tenuem volvunt Hypocauſta vaporem. 


Of the terrace, Argol has theſe words, Teſtudines ſunt Pavi- 
ments ſub quibus Fornax ardet; and by the bye, Mr. Baxter 
takes the word ſtove to be derived from ſtus, quaſi ſtuvium. 


The Jaundice occaſioned by a Stone ohſtructing the Ductus 
communis bilarius, which was afterwards voided by Stool z 
by Dr. William Muſgrave. Phil. Tranſ. N“ 306. p. 2233. 


R. Harvey voided a ſtone by ſtool, which he ſaid came 
from the Ductus communis bilarsus ; the figure of this 

ſtone was oval, almoſt an inch long, and its ſhorteſt diameter 20 
of an inch; it weighed 59 grains, when Dr. Muſgrave ſaw it; 
but at its coming away it was above a drachm in weight, ſome 
part thereof being rubbed off by frequent handling; 1ts ſurface 
was rough, unequal, and divided into ſeveral little eminencies, 
each ſomewhat leſs than the ſize of half a vetch : The ſeveral 
ſtrong annular fibres, which appear not only at the orifice, where 
the Ductus communis opens into the Duodenum; but alſo all 
along the oblique paſſage (which according to Dr. Gliſſon is 
about half an inch — of that duct, between the coats of the 
inteſtine, do by way of ſphincter, keep this extremity of the 
Ductus communis very ſtrait and cloſe; and beſides this ſtraitneſs 
of the duct, the two oblique inſertions it makes at ſome diſtance 
from each other, thro* the two outer coats of the Duodenum, 
render it ſtill more difficult, for a ſubſtance of any bulk, to paſs 
this way; ſo that, however large the ſtones may be that are ge- 
nerated in the gall-bladder, Ductus cyſticus, hepaticus or com- 
nunis, it is not eaſy to conceive, how a ſtone of the magnitude 
here deſcribed, could 4 thro' a paſſage of itſelf ſo very 
narrow, ſtrait and difficult, be conveyed into the Duodenum: To 
prove that this ſtone was not formed in the alimentary duct, but 
(large as it was) had come into it from the Ductus communis, 
Mr. Harvey told Dr. Muſzrave, that before the diſcharge of 
this ſtone, he had had the jaundice, which came ſuddenly-upon 
him, and continued ſeveral months, in a fevere and moſt exceſ- 
five manner; that this jaundice, beſides the diſcolouring of his 
urine and ſkin, to a ver great degree, and beſides loſs of appe- 
tite, faintneſs, and ſeveral other ſymptoms, uſual in this diſtem- 
per, was alſo accompanied with a pain in, or near the ſtomach z 
that during this jaundice, his ſtools were of a white colour, as 
Vor.. IV. 13. Sik having 
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having very little or no mixture of choler in them; that, going 
(under theſe circumſtances, eſpecially, with a continual pain, as 
before · mentioned) in his coach from - Zondon to Clifton, and ſoon 
after to the Bath, he found a little after his arrival there, that 
this ſtone came away by ſtool, and together with it, almoſt a 
ſpoonful of gravelly matter, and a conſiderable quantity of cho- 
ler, as appeared from the yellowneſs of his ſtools; all which hap- 
pened ſo. ſoon after he came to the Bath, as plainly to prove, 
that the diſcharge both of the choler and ſtone, proceeded from 
the motion of the coach ; that his deliverance from the jaundice, 
commenced from the time of the expulfion of this ſtone; for 
oon after that, the colour of his ſkin and urive, and indeed, all 
the bad ſymptoms diſappeared; and in a very little time (weak- 
neſs oy excepted) he recovered, 

All theſe things put together, make a conſiderable argument, 
that the orifice of the Ductus communis (how ſtrait and how 
ſtrong ſoever) was ſo far dilated in Mr. Harvey, as to give way 
to the ſtone, here deſcribed; that is, dilated to a circle 7, of an 
inch in diameter, and one inch and 4 in circumference : The 
jaundice is often obſerved: to be a moſt ſtubborn diftemper, not 
eaſily yielding to the moſt probable methods, and often to none 
at all; Riverius poſitively affirms, that when it proceeds from a 
ſtone obſtructing the current of the choler, it is incurable, urging 
this reaſon for his opinion; Calculus, cum diſſolvi non poſſit, 
morbum facit incurabilem Cap. de Ictero: When the jaundice 18 
thus difficult of cure, eſpecially, when there is a probability 
(whether from a pain fixed in, or near the region of the liver, 
or from any other good argument whatſoever) that it ariſes from 
the cauſe now mentioned; it may not be amits, to adviſe exerciſe 
on horſeback, in coach, or any other ſuch way, as ſhall be Ike] 
to diſlodge the ſtone, and bring it off; but to make this exerciſe 
effectual, it ought to be as violent, as the patient can well bear; 
and in ſuch a manner, as may by much agitation of the body, 
be moſt conducive to the defigned cure; the account here men- 
tioned, does ſufficiently recommend this gymnaſtic courſe, as 
capable of relieving, in ſome caſes of the jaundice, when the 
belt methods of phyſic (for ſuch no doubt Mr. Harvey had pre- 
{cribed himſelf) of of ſuccels, | 
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An Eruption of Water in Craven; by My. Ralph Thoresby, 
Phil. Tranſ. N“ 306, p. 2236. 


R. Thoresby having further enquired of a certain perſon 
M who was an eye-witneſs of — extraordinary eruption of 
water in Craven, of which there is an account in Phil. Tranſ. 
Ne 245, was not only ſatisſied of the truth of the relation, but 
alſo, that a great pu of the land {till lay under ſand and ſtones, 
tho a great many had been employed to remove them; upon the 
opening of the rock, at the foot of which the town of Harbo- 
tham ſtands, the water guſhed out in ſo vaſt a quantity, as if it 
would have {wept the whole town away; the waves came rollin 
down upon each other; ſeveral houſes were quite ruined, — 
others up to the chamber windows; one in particular was cover- 
ed in ſuch a manner, that a large piece of the rock was leſt upon 
the top of the chimney. 


Obſervations of the ſolar Eclipſe May #2 1746 at the Royal 
Obſervatory az Greenwich, &c. by Mr. Flamſtead. Phil. 
Tranſ. N* 306. p. 2237- ö 

H E morning was cloudy and moiſt, till about eight o'clock, 

when the clouds began to break, and the ſun was fome- 
times ſeen thro' the intermediate ſpaces, à ſeven foot teleſco 
was fitted up with a icene to receive the ſpecies of the ſun, on 
which he appeared about ſeven inches diameter, divided into 
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digits by fix concentric circles ; but clouds intervening, the ſun 


frequently rendered this way of 2 inconvenient, and 
therefore laying aſide the apparatus of the ſcene, Mr. Flamſtead 
viewed him thro' the ſame teleſcope with ſmoak glaſſes, and 


obſerved, 


1706 | Time correct. 
May iſt by the pendu- 
St. N. lum clock. 
Max: | 
h. A very ſmall part of the ſun's 
8 21 30 diameter was eclipſed. | 
9 The chord — the en m4 
25 ©0! ſun's periphery eclipſed was 1 © 
Then ſbllowed — clouds wo 
i in the intermediate ſpaces 

then ſome zenith diſtances of 
the ſun were taken for cor- 


8 8 (2 1700 


5os 


1706 | Time correct. 
by the pendu« | 


May iſt 
St. N. lum clock. 
Mans h. 

| 

| 9 

f 

110 

10 
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2 „ a 2 
8 recting the clock, and after- * 8 

wards, when near the middle 

of the eclipſe. 

2T 46 The parts of the diameter re- 


maining clear 5 oo 


Frequent large clouds again till 

the ſun appeared thro' the 

31 5®| breaks, and the eclipſe was 

not ended, clouds again, till 

>| when the jun ſhone out again 

his limb was ſeen entire, and 
the eclipſe certainly over. 


At Canterbury Mr. Stephen Gray had prepared a ſcene placed 
behind his ſeven foot glaſs; ſo that the ſpecies of the ſun pro: 
jected thereon was ſeven inches over, but having the ſame fort of 
weather at Canterbury, as at Greenwich, he did not ſee the be- 


ginning of the eclipſe, by reaſon of clouds; but he obſerved 


other phaſes 


Cor. time 
by the pen- 
dulum 


Clock. 


and 
[ 


* 
and the end of the eclipſe, as follows, 


— 


| * 


| 


5 digits and 4 darkened 
mY 
— TO or mere 
— the ſun ſhining for a ſhort time, the eclipſe 
| ſeemed to decreaſe | 


| — 5 ta little clearer 


e 


3 
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Lb; 2 715k 
30 — 1 
S zen 
10 36 $]— the eclipſe accurately obſc 
1 |" a 16 hoc teleſcope. We on 


At Horton near Bradford in Yorkſhire, Mr. Abraham Sharp 
8 the ſpecies of the ſun on a ſeene · plate, behind his ſeven 

t glaſs, ſo that it appeared ſeven inches over; by reaſon of 
cloudy weather, he ſaw neither the beginning nor end, but other 
phaſes near the middle of the eclipſe, as follows 


Time corr. by the 
Pend. clock. 
5 | 

; on = ih 7 digits dark by ocular eſtimation. 


"—_— PR, > Fs ; 


3 
18 48 — 94 — the ſun ſhining out clear 
20 45—9F ob un ftill ſhining clearly; greateſt ob- 
curit | p22 
21 48 — 9 ſtill clear 
28 46 —9 
9 
> OE Porno # 2 
; 10 06 103+ digits 
19 55 —- 2 preciſely 
24 00 — the ſun ſeen thro clouds, the eclipſe not ended 
30 oo — the ſun ſeen again perfectly round and entire. 


At Bern in Switzerland captain Srannyas obſerved, that the 
ſun was totally eclipſed for four minutes and + of time; that a 
fixed ſtar and a planet appeared very bright; and that his getting 
out of the eclipſe was prececded by a blood red ftreak of light 


from its left limb, which continued no longer than fix or ſeven 
ſeconds 
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ſeconds of time; then part of the ſun's diſk appeared all of a 
judden, brighter than ever Venus was ſeen in the night, and in 
that very inſtant gave a light and ſhadow to things, as ſtrong ag 
moon light uſes to do. L361 

Captain Srannyan is the firſt that ever obſerved a red ſtreak 
of light preceeding the emerſion of the ſun's body from a total 
eclipſe, which is the more remarkable as it infers, that the moon 
has an atmoſphere, and its ſhort continuance of only fix or ſeyen 
ſeconds of time, ſhews us, that its height is no more than the five 
or fix hundredth part of her diameter. 


Obſervations on the Sun's Eclipſe; by M. Facio Duillier, 
Phil. Tranſ. N“ 306. p. 2241. 

* E RE was a total eclipſe of the ſun obſerved at Ge- 

neva on the 12th of May 106, N. S. a little after the 

ſun's riſing, the ſky ſeemed clear, tho the air was already thick 

with ſome vapours; ſeveral little clouds afterwards aroſe here 

and there, and the vapours increaſed much; for want of a pendy- 


lum- clock, in a convenient place, the moment of the total im. 


merſion, the moment of the firſt emerfion, and that of the end 
of the eclipſe, could not be accurately obſerved ; tho' the ſky 
was ſomewhat overcaſt, the heat of the ſun was already felt, 
when the eclipſe began; but a very ſenſible cold was felt, as 
the moon by degrees covered a greater and greater = of the 
ſun, and as the light decreaſed, the eclipſe was obſerved, only 
with ſome glaſſes, either darkened with ſmoke, or but a little 
tranſparent; and by receiving the ſpecies of the ſun, thro" a fix 
foot te le ſcope, which inverted the objects, upon a piece of white 
paper, placed at ſome diſtance from the eye-glaſs, when the ſun 
was near being totally dark, the bright creſcent, which remained, 
was ſeen to diminiſh more and more upon the paper; and when 
that creſcent was reduced to a very narrow breadth, and to a very 
little length, it was ſeen to diſappear of a ſudden ; and in that 
moment the whole ſun was eclipſed; at the ſame inſtant of 
time, the darkneſs which was already very conſiderable, became 
much greater; the clouds changed their colour of a ſudden, and 
became red, and then of a —_ violet ; there was ſeen, during 
the whole time of the total immerſion, a whiteneſs, which 
ſeemed to break out, from behind the moon, and encompaſs it 
equally on all fides ; this whiteneſs was but little determined on 
ns outward fide, and was not ſo broad as the twelfth part of the 
diameter of the moon ; this planet appeared very black, and her 
ditk was very well defined, within the whiteneis, which encom-- 
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paſſed it about; and whoſe colour was the ſame, with that of 
a white crown or halo, of about faur or five degrees in diameter, 
which accompanied it, and had the moon for its center; Venus 
was feen at the ſame time, at ſome diſtance without that crown, 
between the caſt and north-eaſt in reſpect of the fun; Saturn and 
Mercury were alſo ſeen by ſeveral, eaſtwards from the ſun's 
place; and had the ſky been clear, ſeveral other ſtars might be 
obſerved, as alſo Zuptrer and Mars, that towards the eaſt, and 
this towards the 8 ; and ſo the ſeven planets might have been 
ſeen, almoſt all at once; and — , fome in the country 
had told more than 16 ſtars; and ſeveral people, who were on 
the neighbouring mountains, ſaw the ſky ſtarry, in ſome places 
where it was not overcaſt, as if it were in the night in time of 
the full moon; the total immerſion began about 5 paſt 9 the 
duration of the total darkneſs was preciſely three minutes, or 
180 ſeconds, to the moment that the firſt ray of the fun began 
to appear again, with great brightneſs; and this time was 
oblerved with a fimple pendulum, which was afterwards com- 
pared with a pendulum clock, vibrating ſeconds, and regulated 
on the mean motion of the ſun; a little before the total obſcura- 
tion, one could neither read nor write; and ſome ſwallows 
were ſeen amazed looking for a reſting place, and ſeveral bats 
flying out; in other places hens and pidgeons made haſte to 
their rooſts and habitations; a little after the fun had beg n 
to appear again, the whiteneſs and the crown, that encompaſſed 
the moon, entirely vaniſhed; then the ſun ſhewed himſelf more 
and more, at firſt appearing like a little creſcent, which ſtill in- 
creaſed, and whoſe concave fide ſeemed to be terminated, by an 
arch; a little before the total obſcuration, the country on the 
weſt fide, already ſeemed to be overcaſt with darkneſs ; and 
after the total obſcuration, the darkneſs was ſeen to leave us 
more and more and fly eaſtwards: According to M. Gautier's 
obſervations, from the firſt emerſion of the ſun, to the end of 
the eclipſe, was t h. 9 30/; as to the accurate times they were 
_— the pendulum-clock having been ſet only by a ſmall 
un-d1al. 

According to obſervations made on the eclipſe of the ſun at 
Marſeilles, in the Jeſuits obſervatory of St. Croix, by M. Cha- 
zelles and Father Laval. 


| 3 
The eclipſe began at 8 28 40 
Reached the ſun's center at 9 


6 2k 
Total 
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b. 5 
Total at | 9 34 15 
The tun began to appear again at 9:37 9 
The eclipſe came again to the center at 10 12 23 
It entirely ended at | 10 47 50 


Three ſtars were diſtinctly ſeen, and for three minutes one eould 
not ſee to read; and their remained one bright digit, all round 
the body of the moon. | 

The latitude of the manor-houſe of Duillier, is 46 247, its 
longitude is 4 13' 45” to the eaſtward of the royal obſervatory 
at Paris ; and St. Peter's church at Genevs is in latitude 0? 12 
to the ſouthward, and in longitude o 5' 2” to the weſtward of 
Duillier. f | 

Accordihg to theſe obſervations, the altitude of the moon's 
atmoſphere cannot well be ſuppoſed leſs than 130 miles of per- 
pendicular height, of which 60 make one degree of the earth; 
nor could that atmoſphere be diſcovered, before the time of 
this eclipſe, by any retraction of the ſtars ; probably, betauſe 
of the imallneſs thereof, and for want of proper obſervations; 
and tho* it was very plain, that the atmoſphere of the moon 
muſt needs ſhew it{elf in the time of a total eclipſe of the ſun, 

yet no body thought of it, till now, that ſeveral perſons actually 
aw it: Some obſeryations evince, that our atmofphere is 
ſomethimes viſible, all along from the ſurface of the earth to the 
perpendicular height of one ſemi-diameter of the terreſtrial globe 
and the continued appearance of a crown, of only four or five de- 
grees in diameter, the ſun, during the whole time of the 
total obſcuration, ſhews, that the æthereal matter, in which that 
crown was produced muſt be at a conſiderable height above the 
ſurface of the earth; but, if that crown was to be ſeen, 1o far as 
the weather permitted, in all the places, where the eclipſe was 
total, it muſt be concluded, that thc cauſe of it was not in our 
air, but in ſome vapouts encompaſling the fun ; and probably, in 
thoſe very vapours, which produce that pointed light, that had 
been ad in a manner along the ecliptic, and had the 
{un for its center: If ever ſuch another appearance ſhould be ſeen 
in the time of a total eclipſe, it would be proper to obſerve ac- 
curately the leaſt diameter of the crown 0 inſide to inſide; 


and whether during the whole time of the total immerſion, the 
inward circle be every where continued, and of an uniform 
figure; the leſs the {aid diameter, and the greater the exceſs of 


the moon's apparent diameter above that of the ſun, as allo, 
t 
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he greater the apparent altitude of the ſun is above the horizon, 
the higher the cauſe, which produces the crown, muſt be above 
the ſurface of the earth; and the poſition, upon the moon's 
diſk, in reference to the zenith of the points of contact, where 
the ſun diſappears, or begins to ſhew itſelf again, is here alſo 
of ſome conſiderat ion. 


An Account of the ſame Eclipſe ; by Dr. Scheuchzer. Phil, 
Tranſ. Ne 306. p. 2246. Tran/lated from the Latin. 


T Zurich in Switzerland, on the 12th of May we had a 
total and annular ecliple of the fun; total, becauſe the 
whole diſk of the ſun was covered by the moon; but not properly 
annular, only ſo by refraction, ſering there appeared about the 
moon a blood red ſtreak of light, arifing from the refraction of 
the rays in the moon's atmoſphere, 


h. 


The Beginning of the eclipſe was in the morning at 8 10 
The middle at + 9 58 
The End at | 9 


The Mora of the mean and entire obſcuration was 4, at which 
time both the fixed ſtars and planets were ſeen, the birds betook 
themſelves to their neſts, the bats began to fly about, and the fiſn 
to ſwim in the waters; there was felt at Zurich a ſenſible cold, 


and there fell a dew upon the ground. 


E N D of the Foux Ta VoLuME, 
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Balls, voided by Stool 481 


A Balſam, how to convey into the Lungs 

t | 3 
TIT ES, what 107 Bark, of Trees 411 ſeg. 
Agriculture, Chineſe 150 Barometer marine, an Account f 

Air, produced from Gun- powder fir 4 9 fe. 
in Vacuo | 388 / 7. Baroſeope, 4 new one 305 ſeq, 
— the Proportion of, to a lite Beard, in Muſcles 204 
Bulk of Water, without Bing Tea 149 
knowing the Quantity of Blatta 17 

either 501, 502 Blood of Spiders obſerved in a Mi. 
Allantois, human 26 ſeg. croſcope 46 


Aloes Leaves, the Tubes that convey 

the yellow Sap to 346 /eg. 
Amber, large Pieces of 223 
Animalcula, in the Spaton of Cod- 
Fa 20 ſeq. 
in Pepper-water - 206 
in the Seed of a Buck 


207 
—— in Water 127 ſeq. 207 
5 fa: 

in Semine 120. ſeg. 


on green Weeds 197 ſeg. 
| 257 ſeg. 374 ſeq. 
Ant-bear 11 


Apoltemation of the Lu 


Aqueduct, Remains of 
Arſenic, Preparation of 359 
Arteries, Explication of 132 ſeq, 
Asbeſtus, Manner of Spinning 63 
ſeq. 96 eg 

their Age by 
447 


4 
ngs Cured 


212 ſeg. 
186 


Authors, judging of 
their Style 


B 
B ALL, taken out 


— voided by Stool 


if the Guts 
185 
326 


-- 


— an Eruption of, at ſeveral 


Parts of the Body 460 /e, 
Bohea Tea K | 4 
Bombylos Teredo 16 
Bonze*s in Chuſan 148 


Bones F a Fatus voided at the 

Groin | 458 
— dug up near Canterbury 52 
102 27 /eq- 


dug near Colcheſter 64/5. 


Book, the firſt printed by Coiterus 
229 
Budan, 4 God of the Ceylaneſe 177 


C 


| ACHOT, at Namur 230 
Calenture, an Account of 


287 ſeq. 

Canals in Aloes Leaves 346 ſeq 
Cancer, an Account of 106 fei. 
495 


Canſie, Deſcription of 


e of 152 
NX ig. 


r 


' * A, 


Catſcamps, what” 108 


Ceylon, O3/ervatiowiin 176 /eq- 


Ceylon, 


The INDEX. 


Ceylon, the Manner of taking Ele- 
phants there 104 /#q+ 

— catching Ful and Deer 
113 ſeg. 

Characters engraven on the Pupil of 
a Boy's Eye 230 
Cherry-ſtone, engraved with ſeve- 


ral Heads 228 
Child petrified ; 222 
Chryſtalline Humour of the Eye 


343 
Chuſan, an Account of 146 ſeq. 
Cicada f 17 
Cicatricula ſeen in an Ovary 8 


Cicindela 17 ſeq. * 
Cimices 17 
Cinnamon - tree in Ceylon 114 
Circular Arches 115 ſeq. 
Coats of Stones 107 
Cobalt, concerning 359 


Cochineel, an Account of 327 ſeg. 
Cock-roaches 17 
Cod-fiſh, Obſervations on the Spawn 


0 ; 20 ſeg. 
Coins, Roman 129 ſeg. 480 Jeg: 
—— Norman 408 
Colic from a Coaleſcence of the 

Guts ; 462 
— unuſual 76 ſth» 


College, at Copenhagen 221 /zg. 
Comets, Aſtronomy of 396 /eg. 
Communications of tbe large - Low 
of the Arteries of the Cubit 139 
ſeſ. 

Con vulſions, ancommon 13 ſeg. 
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ADVERTISEMENT ISS 
| 54 HE Mathematicians, Subſcribers to this Wark, are 
© defired to take Notice, that at the Requeſs of the greater 
Number of Subſcribers, the Mathematical Trafts will te 
p0/tpon'd, and begun where left off, and continued thro the 
Whole Series as .a Supplemental Volume to this Work . It 
being impoſſible to pleaſe all Parties without ſuch a Con- 
ceſſhon; we are therefore obliged to omit the Inſertion 0/ 


them in their proper Courſe of Time. 
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